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100 hours were accumulated during Probably highest dry thrusts recorded North 


joined 
airframes 


controls vibration 


Effective noise and vibration isolation the 
vital link where engine meets airframe key 
smooth, quiet flight. bonded-rubber 
engine mountings have consistently proven 
their ability control the engine vibration 
level effectively all types power plants— 
turboprop, jet and reciprocating. small 
planes heavy bombers, military 
commercial, under extremes operating 
temperatures and environmental conditions, 
LorD mountings have impressive record 
performance, economy and safety. 
LorD aircraft engine mountings are lightweight, 
easy install, longer-lasting and require 
fewer replacement parts. They are designed 
for maximum safety all times. 
has 25-year record supplying the 
aircraft industry with the best engine 
vibration control. 
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contidence 


The entire aircraft industry built and thrives confidence. 
Travellers have confidence our airlines. Airline operators turn, 
have confidence the aircraft they buy. Aircraft manufacturers 
place great confidence the hundreds companies 
that supply component parts. 

Goodyear, such supplier, has gained the 
confidence aircraft manufacturers over 

the years. The latest indication this the 

new Vickers Vanguard for Trans-Canada Air Lines— 
equipped with Goodyear tires, wheels and brakes. 


More aircraft land Goodyear equipment 
than any other kind AVIATION PRODUCTS DEPARTMENT, NEW TORONTO, ONTARIO 


SUPER CONSTELLATION 
AVIATION 
PRODUCT 


THE PEACE” 


GARRETT CANADA proud 
have participated the 
development 
first truly supersonic 


the new twin-jet 


with any likely bomber 
threat North America 
during the next decade, the 
30-ton ARROW and its 
38,000 component parts embody 
the most modern equipment 
airborne interception and fire 
giving inherent operational 
flexibility and promising future 
development potential. 
Components and systems vital the AVRO 
ARROW reflect the technical leadership and 
new product development being supplied 
Canadian industry through Garrett Canada. 


Equipment supplied Garrett for Avro Arrow: 


Air turbine starters 
Flying control systems 
Cooling turbines Flexible couplings 
Temperature 
Gas turbine compressors Fuel system valves 
Feel and trim system actuators 
Air-to-air heat exchangers 
Air-to-liquid heat exchangers 
Cable tension regulators 
Air control and regulating valves 
Pressure switches Oil control valves 
Radio compass controls 
Cabin pressure controls 
Engine pressure transducers 
Quick disconnects Solenoid valves 
Liquid-to-liquid heat exchangers Photograph AVRO 


Because our rapidly expanding aircraft industry have outstanding opportunities for qualified engineers. 


The Garrett Manutacturing Corporation Canada, Ltd. 


4 RACINE ROAD, REXDALE, ONTARIO 
subsidiary THE GARRETT) CORPORATION 
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descents 17.4 


Thoroughly proven for Havilland Canada’s 
new Caribou, now order for the U.S. Army, 
Jarry’s landing-gear allows aircraft 
manufacturers meet specifications for landings 
the 17.4 ft. per sec. range. The principle 
involved, Jarry development, valid for any 
aircraft any weight. gross 
weight, 24,000 Ibs.) Jarry supplies the main gear 
and the nose-gear with the patented steering system. 


Export Enquiries Invited 


Designers and manufacturers 
landing-gear and other hydraulic 
modern aircraft 


Main including: Argus, Arrow, 
F-86, T-33, Beaver, Otter, Caribou, 


Hydraulics. 


MONTREAL 18, QUE., CANADA 
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RCA 
DEFENCE 


ELECTRON 
SYSTEMS 


work... 


RCA Victor proud the part plays Canada’s 
defence planning conducting research, development and 
production all phases Defence Electronic Systems technology. 


The search for the talent necessary for this important work 
will never end. Perhaps you—or someone you know—is 

engineer who would interested working with 

this creative group and meeting its challenges. so, simply 
contact Dr. Brown, RCA Victor Company, Ltd., 

1001 Lenoir Street, Montreal, Quebec. 
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The first five the Royal Canadian Air Force. The 
CL-28 the most formidable submarine 


NADA the answer the submarine menace 


Summer, 1958—In ceremonies 
attended Senior Air Force and Navy 
officers Canada and the United States, 
Canadair (above) 
formally entered squadron service with 
Maritime Air Command the 
Royal Canadian Air Force. CL-28’s provide 
new dimension sea-safety and 
will meet surpass the anti-submarine 
warfare requirements friendly countries. 
They into service after having 
been subjected exhaustive and severe 
tests and trials under all climatic conditions. 


now service 


The Canadair CL-28 Canada’s newest long range aerial 
counter weapon against submarines. was designed specifically 
for military planners who must think terms submarines that 
can launch atomic warhead missiles from off-shore ocean depths 
against targets hundreds miles away. The CL-28 deals with 
the menace, and provides the capability destroying them far 
out sea, before their vehicles destruction can launched. 


CL-28’s are intended primarily for deep ocean coverage and 
are capable flying thousands miles and remaining 
patrol hours. They carry the most comprehensive 


‘collection electronic and other detection equipment ever 


assembled into one aircraft. Once contact made, torpedoes, 
depth bombs and other offensive weapons are released. 


service now, the Canadair CL-28 materially increases the 
already potent strength Canada’s Maritime Air Command. 


Limited, Montreal, 
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are beginning year activities the Canadian 
Aeronautical Institute which has special signifi- 
cance. February 23, 1959, the 50th anniversary the 
first flight powered aeroplane Canada. years 
ago from that date, John McCurdy piloted the 
Silver Dart half mile over the frozen surface Bras 
Lake Baddeck, N.S. This flight symbolic 
the fact that the part played Canada aeronautical 
development dates back the earliest days powered 
flight. 

Active participation Canada aeronautical science 
began with the work Wallace Rupert Turnbull, which 
dates from his association with Langley and Lilienthal 
1900. Turnbull built the first wind tunnel Canada 
Rothesay, N.B., 1902 and used investi- 
gate longitudinal stability and the design propellers. 
Systematic experiments aircraft design were made 
possible the formation Baddeck 1907 the Aerial 
Experiment Association, the Silver Dart being one the 
four manned aircraft developed this organization. The 
chairman this group was the well-known scientist, 
Alexander Graham Bell, who had previously carried out 
many investigations into the possibility manned flight. 
Other members were John McCurdy and Frederick 
(Casey) Baldwin, both engineering graduates the 
University Toronto, Glenn Curtiss Hammonds- 
port, N.Y., knowledge engines was invaluable 
the group, and Lieutenant Thomas Selfridge the 
United States Army, who participated number the 
flight trials. After some preliminary trials with manned 
kite over Bras d’Or Lake 1907, the Association’s 
activities were transferred workshop Hammonds- 
port, owned Curtiss. 1915 the Curtiss Company 
Hammondsport established branch plant Toronto for 
the manufacture aircraft. was characteristic 
Canada’s early aeronautical history that should involve 
close cooperation with the United States. 


1918 the University Toronto became centre 
aeronautical research under the supervision John 
type developed the National Physical Laboratory 
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THE PRESIDENT’S MESSAGE 


England. 1927 the need for instruction aeronautical 
engineering was recognized, and 1928 course was 
initiated the University Toronto. The present under- 
graduate course was pioneered largely Professor 
Loudon. The Canadian government became active 
aeronautical research and development 1928, when ap- 
proval was obtained for the establishment aeronautical 
research facilities the National Research Council. 
see that about years following the flight the Silver 
Dart, aeronautical education, research and manufacture 
had been established Canada. 

There are many other “firsts” Canada’s aeronautical 
history which might also mentioned, but perhaps 
sufficient has been stated show that traditionally Canada 
has played significant role the development aero- 
nautics from the very earliest days powered flight. 
Our present day maturity evidenced the growth and 
scope the Canadian Aeronautical Institute, founded 
1954. 

The 50th anniversary historical event time 
for looking into the far future, but scientific progress 
presently accelerating such rate that this extremely 
difficult. Nevertheless, interesting examine the 
timetable future events proposed James Edson, 
Assistant the Director Research and Development 
the Department the United States Army (Bulletin 
the Atomic Scientists, March, 1958) which may 
summarized follows: 


1958-1962 Launching unmanned vehicles around the 
moon and back the vicinity the earth; 
solution the re-entry problem and recovery 
logically for space flight. 

Launching highly developed satellites with 
manned satellite stations. 

1968-1973 manned landing the moon; establish- 
ment permanent lunar bases; first Martian 
landing. 


Whether one agrees with this timetable not, evi- 
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dent that the next years the world will witness 
phenomenal expansion from aeronautics astronautics. 


What will Canada’s part these developments? 
Retirement the sidelines not consistent with our 
aeronautical history. The technical capacity make 
contribution exists Canada now. The greatest need 
the moment some form guidance what projects 
might undertaken existing laboratories. Perhaps 
National Committee for Space Technology should set 
advise engineers and scientists Canada the areas 
where research and development might attempted. 
may possible for such committee prorhote more 


active cooperation space technology with other 
countries. 

These are questions serious concern the members 
the Canadian Aeronautical Institute. The CAI was 
formed very appropriate time Canada’s aeronautical 
history. Matters aeronautical-astronautical policy 
should receive detailed discussion within its organization 
and recommendations should forwarded responsible 
authorities. Let see that Canada continues make 
significant contribution. 


Dr. Patrerson 
President 1958-59 


ASTRONAUTICS SECTION 
MEETING 


9th October, 1958 
9.30 a.m. 


R.C.A.F. Officers’ Mess, 
Gloucester Street, 
Ottawa, Ont. 


Admission restricted 
members the 


The programme will start with short business session which the new 
Executive Committee will installed and the future activities the Section 
discussed. This will followed three papers, reviewing the state the art 


their respective fields. 


The Clock Paradox Campbell, National Research Council 


Propulsion Systems for Space Travel Dr. Ribner, 
Institute Aerophysics, University Toronto 


Guidance and Control Richmond and Bogdanoff, 
Canadair Ltd. 
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Defence Research Board 


Dr. Zimmerman 


have this opportunity speaking you. 


Tonight speak you engineer, with some 
experience both industry and government. 
present capacity days are spent largely with scien- 
tists, and course the defence research program for 
which responsible primarily related funda- 
mental and applied science rather than engineering 
development. 


THE QUEST FOR SURVIVAL 


general theme tonight “The Role Science 
Defence”, with special emphasis its application 
aeronautical engineering. I.think might all agree that 
the technological advances the 20th Century have 
far outstripped all those made all past history. 
the early stages man’s history, his chief preoccupation 
was procure sufficient food, shelter and clothing for 
survival. For these essentials life, depended almost 
wholly his own physical strength and ingenuity for 
success. the sophisticated civilization which 
now live are still faced with the problem survival, 


Address delivered the Annual General Meeting the 
the 26th May, 1958, Toronto. 
*Chairman. 
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THE ROLE SCIENCE 


primarily because man has now mastered such enormous 
powers destruction make place earth safe 
from attack. 

The wheel seems have gone full circle, with vast 
technological changes but with little any progress to- 
wards solution the original problem that ul- 
timate survival. 

The outpouring new knowledge, all fields 
science, now such that man, group men, can 
hope understand more than small fraction it, 
and the pace continues accelerate. one writer has 
put it, many people are asking “How long will last? 
Will this rate material progress continue faster and 
faster? Will level off will end the catastrophe 
war that will annihilate civilization know it, 
ending return the Dark Ages?” 

These are the fundamental questions today and cer- 
tainly there are pat answers. 

Under all the circumstances, our national course has 
been, and indeed continues be, promote interna- 
tional peace every available means, but the same 
time recognize that only prudent keep our 
guard up. the leaders governments and statesmen 
who must take the responsibility for promoting peace, 
for discovering new and sure ways which man can 
learn live peace with his neighbour, but the 
scientists and engineers who are entrusted with provid- 
ing protection ensure survival meanwhile. 

So, until peace declared and can accepted with 
confidence all sides, would seem that must con- 
tinue press with technological advances rapid 
rate can afford, and direction which cal- 
culated defeat foreseeable threats. 

These are major points: that the rate advance 
must continue rapid, and that the direction our 
effort other words, our research and engineering 
programs must sufficiently flexible prepare for 
defence against variety threats. refer particularl 
threats from manned bombers, from and 
from submarine-launched missiles. 

are becoming more aware every day Russia’s 
intense drive and concentration scientific achieve- 
ment. From early school age graduate level, science 
encouraged real incentives. Bright students 
applying themselves their academic training are re- 
warded with higher standard living than their fel- 
lows; teachers are held high respect and paid very 
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well; first class buildings and equipment are provided 
lavish scale; fact quite clear that aristocracy 
privileged people, largely made scientists and 
engineers, emerging. 

One writer has summed saying that “Russia’s 
national preoccupation solving scientific 
tellectual problems and indeed wrest technological 
superiority away from the West”. Another goes even 
further. says, “It not only our military, scientific 
and technological capabilities that Russia has challenged. 
more subtle and profound way challenging our 
system government. Can Democracy 
vival?” 

Such statements these only serve strengthen our 
determination the West keep pace, otherwise 
will surely lose the race. 


FACTORS PROGRESS 


considering what practical rate advance 
from the scientific point view, there would seem 
three basic factors, without any one which further 
progress would eventually slowed almost halt. 
going talk about these factors for they are, 
think, particularly relevant the aircraft industry 
the dawn the Atomic Space Age. 

They are the growth new knowledge, the avail- 
ability new sources power, and the development 
new materials. 


New knowledge 

self-evident that the discovery new 
edge, new facts hitherto unknown new natural 
laws, must, the main, stem from basic fundamental 
research, carried out largely universities govern- 
ment research laboratories. The scientist not con- 
cerned with the profit motive. carries out his re- 
searches and his experiments purely the hope 
adding something new man’s store knowledge 
the world about him and the natural laws which apply 
it. Frequently the true scientist does not even know 
where his work leading him; often does not even 
care, long adding knowledge his sub- 
ject. But persists, and from time time achieves 
“breakthrough” which thereupon hands over any 
one who wants use it. His discoveries and achieve- 
ments provide the raw material for the engineer. His 
end point the engineer’s starting point. 

The engineer, the other hand, must concerned 
with the profit motive. him take the raw 
material the scientist and put practical use, 
form, and price, that makes both attractive and 
useful customer. This true whether the product 
one which can sold the public-at-large the 
million, whether extremely costly, such com- 
plex weapons system, with but single customer the 
government. point that the engineer and the 
scientist must work together the rate 
advance mentioned few minutes ago continue, 
they must communicate continuously with one another 
for, fact, they are mutually dependent. 


New sources power 
The second factor essential rapid advance lies 
the need make available new sources power, again 
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problem for scientists discover and for engineers 
put use. 


have seen Canada the successive discovery 
and development power from several sources from 
the early use the water wheel located the banks 
fast-flowing rivers drive the crude machinery 
the early saw mills, flour mills and textile plants; the 
use steam power derived from coal; the giant 
hydro-electric plants today, and the many uses of. 
oil prime source power. 


may digress for moment, mention giant 
hydro-electric plants reminds the new St. Law- 
rence Power and Seaway Development. Between Iro- 
quois and Cornwall the face nature being changed 
grand scale, including tremendous dam Iroquois 
the level Lake Ontario and International 
Power Plant Cornwall designed generate 1,640,000 
1960. the process, some 20,000 acres land 
will flooded necessitating the removal several 
entire villages relocate 6,500 people high ground 
newly-built communities. Long stretches main 
highways and rail lines must moved even cemeteries 
cannot left the flood. This project modern saga 
the historic St. Lawrence Valley scale unlikely 
occur again our lifetime. you have not already 
done so, can strongly recommend visit the site, 
from which sure you and your children will return 
with sense pride this great Canadian achievement. 


Beyond the sources power have mentioned, 
have the promise nuclear power, both fission and 
fusion, now its infancy. 

applied defence problems, already have 
nuclear propulsion available for ships, which may well 
change and extend the strategic role the Navy. 


Last December, was privileged for short 
cruise the USS Sea Wolf, the second nuclear-powered 
submarine built for the Navy. The relative simpli- 
city and reliability, coupled with high speed, this 
new source power was most impressive. the re- 
actor room, lined with instrument panels, control but- 
tons, switches, meters, gauges and flashing lights, there 
was brass plate mounted the head the reactor 
itself which read: 


“Property U.S. Government NOT OPERATE 
BEFORE READING INSTRUCTIONS” 


This did seem like slight over-simplification. 


Some day the problem weight and safety may 
solved the point making nuclear power practical 
for flight one form another. 

the meantime, great research effort going into 
the so-called “exotic” fuels, provide efficient power 
for supersonic and possibly hypersonic flight outer 
space, the form either liquid solid propellants. 

Again the Space Age, man’s ability fly ever 
higher and faster dependent the availability 
new sources power. 


New materials 

The third factor must consider the need for 
new materials. Having mastered the sonic barrier al- 
though there still much learned about that 
strange phenomenon face the thermal barrier, 
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which you all know the speed flight which 
high temperatures affect airframe skins and structures 
adversely. addition, there the great problem 
finding new materials which will withstand and contain 
the hot gases produced the new sources power. 


Many research attacks are being made these prob- 
lems, including experiments wide variety surface 
coatings what might called conventional metals; 
new alloys using rare metals and various combina- 
tions metals with ceramic materials. Satisfactory 
answers are essential the engineer further widen 
the horizon space flight. 

summary then, find that the scientist must 
encouraged continue his role contributing 
the growth new knowledge, discovering new sources 
power, and inventing new materials. 


TIMING AND COORDINATION 


The engineer, however, has several equally important 
responsibilities one identify and interpret his 
own needs the scientist, order stimulate research 
useful directions; another exercise creative 
imagination putting scientific discoveries use. Since 
cannot everything, must selective his 
projects, and here correct evaluation the time fac- 
tor supreme importance. 


From defence standpoint, considering the very long 
lead time required for development, production and 
deployment complex weapons system usually 
from years even more there little merit 
spending the national wealth project which 
matures too late, obviously obsolescent the face 
probable enemy threats. 


Let explain for moment what mean when 
refer “complex weapons 


natural that you the aircraft industry, spend- 
ing most your waking hours thinking aeroplanes, 
may think interceptor fighter itself being 
weapon for defence against attack manned 
bombers. is, fact, only one part extremely 
complex weapons system which, all effective, 
must include such vital elements the 
early warning and detection system 3,000 miles 
across the Far North, the Mid-Canada Line radar chain, 
the ground environment for control and data-processing 
necessary place the fighter position intercept 
the enemy; all the essential split-second communica- 
tion links between these lines; the integrated electronic 
fire control, navigation and communications equipment 
installed within the aircraft, and finally the guided 
missile with which the aeroplane equipped. 


takes little imagination see why takes many 
years for weapons system researched, developed 
and built, and easy understand why still later re- 
search and development may cast long shadow 
obsolescence ahead it. 

short, the problem long lead time has never 
been more crucial. Expensive projects become fruitless 
they cannot carried out rapidly. 


one our applied research labs there hangs 
sign which reads, “If works, it’s obsolete”. While, 
hopefully, that isn’t often true the applied research 
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stage, tends become progressively more true 
further years development and production mount up. 

This points the need for maintaining continuous 
momentum research even though the later use 
may not carry through production. 


Perhaps the solution design the research and 


program such way that successive pro- 


jects will overlap time, but not necessarily implying 
that they will all carried through production. Such 
system would, however, keep our knowledge 
date and would enable produce given type 
weapons system perhaps half the time required 
wait for complete production one before beginning 
another. 


AERONAUTICAL RESEARCH CANADA 


Now would like say few words about the 
status aeronautical research Canada, with respect 
its application defence problems. 


Canadians, can take considerable pride the 
fact that, since 1945, some types aircraft have 
been produced Canada, almost half them native 
design. But cannot feel happy about research for 
which our resources are relatively meagre. There are 
reasons for this situation. The results research and 
design the and have been available us, 
and have been able use many the facilities 
the for model testing and applied research generally. 


the Defence Research Board have recognized 
that this not healthy, balanced condition for the 
future and are doing something about several 
directions. 

The keystone any continuing research program 
supply competent scientists and engineers for the 
research establishments and industry. this end, the 
DRB grants approximately $300,000 per arinum the 
various universities provide facilities and support re- 
search projects for training the Aerodynamics and 
Gas Dynamics fields. Similarly, the Structures and 
Materials field, DRB grants universities are the 
order $130,000 per annum. 

many you know, there now well-estab- 
lished Institute Aerophysics for post-graduate train- 
ing and research the University Toronto. This 
physically located Downsview and has been largely 
financed DRB. Similarly, smaller laboratory has 
been established Laval University Quebec, also 
financed DRB, order encourage another centre 
for the training aerodynamicists. the propulsion 
field, DRB has supported Gas Dynamics Laboratory 
McGill University Montreal for several years. 

Early this year the Government gave its approval 
construct $6,000,000 wind tunnel Ottawa. This 
being jointly financed DRB and NRC and, 
hoped, will ready for operation 1960. This tunnel, 
with 5-ft-square test section, will have speed range 
Mach 4.5, resulting Reynolds Numbers 
million per foot, which represents tenfold 
improvement over our present supersonic testing capa- 
bilities. This tunnel will have sufficient flexibility test 
models any type airborne vehicle, whether manned 
aircraft unmanned missile, and even certain types 
propulsion systems, such ramjets. 


215 


And our Canadian Armament Research and De- 
velopment Establishment Quebec have 800-ft 
aeroballistic range which models can tested and 
photographed free flight hypersonic speeds. 
adjunct the CARDE activities, also maintain 
fully instrumented free flight range Picton, Ont., 
where much the dynamic stability testing the 
CF-105 aircraft was carried out. 


Perhaps one the most revolutionary advances 
made aviation will the achievement true 
vertical takeoff landing, which has now become 
practicable with the advent lightweight gas turbine 
powerplants. Recognizing this potential, the DRB has 
sponsored number research contracts with the Can- 
adian aircraft industry both the STOL and VTOL 
regimes and the associated propulsion systems. You will 
hear preliminary reports the results some these 
activities your technical sessions tomorrow morning. 


These are some the measures have taken 
encourage careers solving problems the evolution 


flight, and provide much-needed research facilities 
Canada. 


INTO THE FUTURE 

conclusion, have attempted indicate very 
briefly something the role Science Defence, 
which hinges largely the relation the scientist 
the engineer. 

The world now stands the threshold the Space 
Age. Perhaps could more simply called the Scien- 
tific Age. very recent years have seen spectacular 
development the speed flight, the power 
atom, and the myriad uses electronics. The future 
staggers the imagination. 

1948, Professor Einstein reported saying this: 

“Our situation not comparable anything the 

past. impossible therefore apply methods and 

measures which earlier age might have been 
sufficient. must revolutionize our thinking and 
revolutionize our actions.” 


Yes, sense many new and yet unknown de- 
velopments ahead, even though cannot yet fully 
understand their implications. 

today’s exploding technology surely the 
scientist and the engineer who will lead the way. 


REPRINTS PAPERS 


Published the Canadian Aeronautical Journal 


can obtained the following rates 


100 copies 


Additional 100 


Orders for reprints should addressed the Secretary within days the 


date issue the Journal which the paper appears. Orders for less than 100 


copies cannot accepted. 
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AIRLINE PLANNED 


Canadian Pacific Airlines, 


SUMMARY 


The attempt made show how one company has evolved 
system for controlling its flying and maintenance operations 
achieve greater economy its resources. Additionally 
hoped show how this economy may further improved 
more attention those details which have adverse effect 
maintenance costs. 


The paper deals with the subject three outlining the 
objectives; describing the systems and procedures developed 
meet the objectives; and closing with discussion the major 
problem areas, including some suggestions for the improvement 
planning functions. 


INTRODUCTION 
our embarrassment, were quoted 
extensively magazine article published not long 
ago. make matters worse, the one quote that 
thought worthwhile was omitted. The quote question 
is: 
“an aircraft the most useless thing earth.” 
This might well the theme for this paper. 


OBJECTIVES 

The objectives have been well defined many oc- 
casions and are generally accepted throughout the in- 
dustry. 

The relationship revenue and costs 
imperative that the maintenance cycle match the 
operational cycle. must also sufficiently flexible 
meet unforeseeable operational requirements. 

The reliability the aircraft must improved 
maximum preventative maintenance and minimum 
over-inspection. 

Planning and control are considered inseparable and 
the objectives our field may summed follows: 
(a) The application modern methods and production 

control principles aircraft maintenance. 
Detailed planning functional checks, inspections, 
replacements, repairs etc., ensure maximum 
economy manpower and the shortest turn-around 
time. 

study the requirements maintenance from 
the point view aircraft and component design, 
and the elimination unnecessary processes. 
Logical control Inspection Schedules and the 
periodicity inspections. 

Analysis work delays, reduce turn-around 
time. 


read the Mid-season Meeting the Vancouver 
the 28th February, 1958. 
*Superintendent Planning. 
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(f) Statistical study manpower requirements per- 
mit sound calculation personnel establishments. 

(g) Continual development tools and equipment 
reduce man-hours and fatigue. 

(h) The application fool proof system reporting, 
recording and statistical analysis. 

(i) Planned spares requirements. Under the planned 
maintenance system, spares requirements are related 
flying intensity and the total number units 
use. 


CPAL PLANNED MAINTENANCE SYSTEM 


The question can now asked, “What action have 
taken pursue these objectives?” 


Scheduled Services 


The maintenance workload based the amount 
The primary factors considered are, what flying 
required Sales and Traffic, and what are the fore- 
seeable changes the flying plan. 

Flying intensity, utilization, based scheduled 
services and the number aircraft accomplish them. 
Any increase flying intensity will produce propor- 
tional increase economic employment existing man- 
power, equipment and facilities. Flying intensity may 
increased reducing flight schedule time and decreased 
delays route. 


The above factors can affected large degree 
by: 
(a) Phasing the maintenance checks the flying sched- 
ule give the maximum utilization aircraft. 


(b) Planning maintenance procedure. 
(c) Improving the quality maintenance work. 


(d) Ensuring reliable and efficient preventative main- 
tenance. 


(e) Repair replacement. 


Progressive inspection 


The system progressive inspection ideally suited 
CPAL overseas schedules, due the route pattern 
and the flying times involved. Vancouver, the major 
maintenance base, the centre radial route pat- 


tern (see 


Progressive inspection breaks down the minor/major 
inspection system and regroups the items into system 
whereby the aircraft progressively maintained through- 
out its life. The aircraft maintained under system 
continuous airworthiness, series Checks car- 
ried out base only. 
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hay, 


CPAL. 


INTERNATIONAL ROUTE PATTERN 


Figure 
CPAL route pattern 


Major advantages such system are: 

(a) balanced maintenance work load attainable. 

(b) achieve quick turn-around between operational 
cycles Checks are completed minimum time 
base only. 

(c) ensure regular and reliable operation, the maxi- 
mum preventative maintenance must resorted 
base, e.g. replacing components during 
Check avoid failure route. 

(d) The Check cycle closely related the operational 
cycle. 


Progressive inspection system 
The various Checks used are follows: 
(a) Service Checks 

(i) route Check simple check each 
route station, cutting itemized work ab- 
solute minimum. Cleanliness and attention 
passenger service requirements the main items. 
Elapsed time one hour. 

(ii) No. Check Accomplishment itemized 
work, plus rectifications, using base facilities 
between scheduled trips. Elapsed time six hours. 

(b) Progressive Checks 

(i) Equalized Checks Itemized work the 
minor periodicity range, arranged that each 
Check equal man-hours. Elapsed time 
hours. 

(ii) Progressive Overhaul Checks Itemized work 
the major periodicity range, component re- 
placement for overhaul, and aircraft modifica- 
tions. Elapsed time days. 


Check schedule 
The Inspection Schedule identified for each the 
Equalized Checks and Progressive Overhaul Checks. For 
each type Check, the Schedule lists proper 
sequence all items work completed. Similarly, 
for each Check the Schedule divided into aircraft 
areas Zones, follows: 
Zone No. Powerplant 
No. Powerplant 
No. Powerplant 
No. Powerplant 
Zone compartment 
Zone Fuselage interior 
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Zone Fuselage exterior (including nose wheel 
well, baggage, hydraulic and heater com- 


Zone Wings (including nacelles and main wheel 
wells) 
Zone Empennage (interior and exterior) 
Each Zone further sub-divided into the various basic 
trades follows: 
Inspection 
Maintenance 
Instruments 
Electrical 
Radio 
Cleaner 


See Figure for sample page Check Schedule. 


Work cards 


The detail each work item listed logical 
sequence work cards for the individual tradesmen 
involved the Check (Figure 3). enlarge upon the 
sample shown, necessary only add the following. 
The first digit the work card number identifies the 
Zone involved; the second digit, the trade involved; the 
third and fourth digits identify the work item. ad- 
dition the standard method complete the work, 
the card also contains information concerning tools, 
equipment, materials, fits and tolerances etc. (It should 


Issued June 1996 
Revised June 1957 Page 7 of 15 


Receiver 
amplifier Flight Interphone MI-32A 
Radio Relay Transfer 
Radio Relay Cross Pointer Ind. Transfer 
Accessory Unit 3514 V.H.F, 

Cabin Press Amplifier 
Pacitor Power Unit 
amplifier Is-17A Service Interphone 
Coupler < Loran CU-92 


2367 


FUSELAGE 
Fuselage Interior Inspection 
Structure Check - Aileron Cross Campt. 


INTERIOR 
Water Filter - Replacement = a/C L37-bhh 
Toilet Seat - Removal 

Toilet Seat - Installation 

Centre Aisle Carpet - Installation 
lubrication - Fuselage Interior 

Duct - Cabin Thermister - Check 


Passenger Seats ~ Removal 


Figure 
Sample page CPAL inspection schedule 
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AUCKLAND BUENOS 
2328, 2331 
Ry2001 2369, 2371 
RS301 2327, 2333 
2352 
1500 
100 DALa2 m20 
300 
300 mos 
300 
500 
1500 


Canada Cenadian Pacitic Air Lines, MP 2249 
DOUGLAS DC6-B - MTCE. OPER... 


Pos: (1) @ Right 


Fore{_} Aft 
Initial 
| 


PARTS REQUIRED: WLATOR - 


REG: 
CON 
Mose - 488 ONLY) 

LOOSEN CABIN S-C CONTROL PANEL FASTENERS, 

MOVE PANEL SLIGHTLY OUTWARD AND DISCONNECT ELECTRICAL CONNECTOR, 

DISCONNECT THE AIR HOSE (8) AT THE REGULATOR, 

REMOVE FOUR MOUNTING SCREWS AND REMOVE THE REGULATOR, 

REMOVE THE AIR HOSE(S), 

OBTAIN SPARE CABIN PRESSURE REGULATOR, CHECK FOR EVIDENCE OF EXTERNAL DAMAGE, 
TRANSFER TAG TO REMOVED HOSE AND REGULATOR, 


INSTALL NEW HOSE(S) AND CONNECT TO PLUMBING, 

INS TALL REGULATOR AND SECURE WITH FOUR MOUNTING SCREWS, 

CONNECT THE HOSE(S) TO THE REGULATOR, ALSO THE ELECTRICAL CONNECTOR, 
INSPECTOR 'S O,K, TO CLOSE PANEL : 

REPLACE $-C CONTROL PANEL ENSURING THAT HOSES BEHIND PANEL ARE NOT KINKED, 


TIME, est 
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Figure 
Sample work card 


noted that emphasis placed upon what do, not 
how it.) the bottom the card printed the 
time scale inch hour. Every effort made 
limit the work each card maximum hours. 
The reverse side the card used the tradesman 
record the time the job started and completed, and 
provides him with the facility describe any delays 
difficulties experienced. 


Check planning 
Checks are planned detail. The objectives this 
planning are: 
(a) ensure systematic and thorough inspection. 
(b) improve reliability and regularity aircraft. 
(c) complete the Check the shortest possible time. 
(d) reduce the expenditure manpower mini- 
mum. 
achieving these objectives the following are 
avoided: 
(a) Congestion restricted parts the aircraft, e.g. 
cockpit. 
(b) Unnecessary repetition work, e.g. access panel 
removal. 
(c) Interference between tradesmen working differ- 
ent zones. 
(d) Unnecessary movement tradesmen unable 
their work logical sequence. 
(e) Some tradesmen lagging behind others. 
(f) Inability any one person review the progress 
the Check whole. 
Failure record defects discovered during Check. 
(h) The illogical deferment work. 


Check control 


permit the logical planning known work and 
ensure advance warning the effect unplanned 
additional work upon the Check Schedule, the Sched- 
U-Graph form load control used. The boards are 
made the maintenance planners, using the area 
loading technique described above, and provisions are 
made facilitate the in-Check planning additional 
work the Check controller. Referring Figure 
will seen that the board divided into the Zones 
areas described above. Sufficient slides are assigned 
each Zone accommodate the various trades and 
men engaged the work. Trade names are used the 
left margin the board. 
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Figure 
Sched-U-Graph board for equalized check mounted 
mobile control desk 


the top the board located the base time 
scale, which the same that used with each work 
card. When inserting each work card, the maintenance 
planner marks the planning standard for the job the 
card time scale. Upon inserting the next card the 
sequence, does manner expose the appro- 
priate length the time scale the previous 
Pendant from the top the board the plumb line 
which moved along the base time scale the shift 
progresses. 

the Check progresses, additional work items are 
discovered and are written additional work cards. 
These can inserted appropriately the Check con- 
troller, making use the spaces provided the main- 
tenance planner. This can done intelligently and 
logically since the whole Check displayed and the 
Check controller has before him complete work pic- 
ture, interior and exterior, the aircraft. 

mobile control desk used with the Equalized 
Checks (Figure 4). For the Progressive Overhaul Check, 
the aircraft placed semi-mobile Work Dock 
(Figure and the Sched-U-Graph board used the 


DC-6B work dock 
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Figure 


Sched-U-Graph board for progressive overhaul check. 
mounted work dock control office 


control office, which integral part the starboard 
wing platform (Figure 6). 

will appreciated that the Sched-U-Graph board 
permits the logical assessment manpower requirements 
any time during Check. Progressive Check personnel 
(crews) are established for normal load work arising 
from regular flight operations, determined from the 
Check Schedules, plus allowance for normal rectifi- 
cation. Additional work accomplished Check per- 
sonnel during slack periods or, when this inadequate 
meet the deadline, additional manpower drawn from 
the servicing crews from the appropriate overhaul 
shops. 


Repair replacement 
Adequate supplies replacement components can 

provided fraction the cost involved providing 

regularity operation reserve aircraft. 

The principle repair replacement funda- 
mental requirement any system workload forecast- 
ing and scheduling, its main advantages being: 

(a) The interruption flight schedules reduced 
minimum and the utilization aircraft can 
greatly increased. 

(b) The reconditioning the removed component can 
done systematically with adequate tools and 
facilities, after the aircraft has departed. 

(c) Component overhaul and rectification can plan- 
ned smooth flow work. 


Quality control 

Our systems planned maintenance and progressive 
inspection are backed team methods analysts, 
who, together with the inspection team, form the 

Quality Control department. 

The functions the methods analysts may sum- 
med follows: 

(a) The detailed investigation and analysis corrective 
maintenance items, with view improving servic- 
ing and maintenance procedures. 

(b) The investigation and analysis aircraft systems 
and components reliability to: 

(i) improve functional checks and component 
overhaul procedures, and 
(ii) improve component overhaul periods. 
Inspectors are assigned regular basis Progres- 
sive Overhaul Checks only. occasion they are called 
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upon the servicing crews for special inspections 
cases where duplicate signatures are required. Sampl- 
ing methods are being developed measure the quality 
servicing work. 


ACHIEVEMENTS 

obtain support for future plans, necessary 
times put aside modesty, however becoming, and 
speak what has been achieved. The lack statistics, 
which shall hear more later, does not permit 
support formal claim for number achievements. 
Fortunately, are not entirely fact-less. can sup- 
port claim for some advance four main areas, 
follows: 


(a) Under the old system minor/major Checks for 
the DC-6B aircraft, excluding down time for major 
overhaul 12,000 hrs, each aircraft was out 
service for total 283 elapsed days during the 
overhaul cycle. Under the new system planned 
maintenance, each aircraft will out service for 
192 days during the cycle. Total flying days saved 
per aircraft 91, i.e. additional days per aircraft 
per year (Figure 7). 

(b) Under the old system, our DC-6B utilization (again, 
not including down time for major overhaul) was 
8.5 9.0 hrs per aircraft per day. are currently 
achieving 10.5 11.0 hrs per aircraft per day 
25% increase utilization, saving two 
aircraft based present fleet size (Figure 8). 

(c) October, 1954, four DC-6B aircraft totalled 1,100 
flying hours, with direct labour staff count the 
Vancouver base 327. October, 1957, ten 
DC-6B aircraft totalled 2,700 flying hours with 
direct labour staff count the Vancouver base 
501, indicating 145% increase flying with 
53% manpower (Figure 9). 

(d) 1954, with four DC-6B aircraft, the average 
monthly defect rate was 174/1,000 hrs. 1957, with 
ten DC-6B aircraft, with 25% increase utiliza- 
tion, the average monthly defect rate was 176/1,000 
hrs (Figure 9). 


INSPECTION 


Figure 
Chart maintenance elapsed days, DC-6B aircraft 
during 12,000 cycle. Minor/major system versus 
planned maintenance system. 
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Figure 
Chart DC-6B aircraft utilization. Minor/major system 
versus planned maintenance system 
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Figure 
Chart man-hours versus flying hours and quality 


THE FUTURE 

appropriate now ask another question, more 
pertinent one perhaps “How far are along the road 
toward achieving our ultimate objectives?” 

the first place, not think that any 
this wonderful business ours will ever achieve the 
ultimate. And, the second place, must confess that 
there hardly area which have achieved our 
aim. Apparently, are still marching along the road, 
all fronts. 

can, however, achieve the last objective set for 
this paper reviewing briefly several main problem 
areas confronting the present time. 
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Operations planning 


Our product the flying hour and aircraft main- 
tenance one the major prices which have 
pay. Planned maintenance involves the future commit- 
ment men and materials and the full implication 
this planning may not felt for some considerable 
time. Decisions made now have lasting effect and too 
often overlook some the ramifications. 

not the purpose this review analyze the 
problems the Sales, Traffic and Operations 
appreciative them. Our detailed planning must 
the second twelve month hence. 
this adequately and efficiently, must the 
first (and subsequent) crystal gazing sessions. 

The problems flight schedules and aircraft routing 
and rotation are affected many factors, the primary 
ones from the planning point view being: 

(i) Route pattern stage lengths, cruise speeds, 
time zones, interconnecting flights. 

(ii) Sales bookings load factors, multi-class ac- 

commodation. 

(iii) Equipment maintenance aircraft hours, Check 

schedule, major unit change schedule. 

Aircraft routing function the Planning De- 
partment and the personal responsibility the super- 
visor the maintenance planning section. The require- 
ments the planned maintenance system are met, 
against the background the flight schedules, through 
the use aircraft rotational plan developed 
wallboard 8’). The upper half the board 
shown Figure 10. The board displays two months 
operation and shortly enlarged display three 
months. The left margin lists the aircraft numbers 
the particular fleet. Above the main display shown the 
day and date for each appropriate month. each 
the plastic slides scheduled, basis elapsed time, 
the various trips (white slips) and the various types 
Checks (coloured slips) appropriate particular air- 
craft. Superimposed upon the Check slips are the major 
unit exchange requirements. The routing reviewed 
weekly and from the rotational plan developed 
weekly routing chart which shows considerably 
greater detail the servicing and maintenance work load 
for each day the week. 

For use Schedules Committee meetings, much the 
same type plan used, the major difference being 
that the left margin lists the various trips scheduled 
flights, adjacent which are scheduled the particular 
aircraft planned accomplish each trip (again the 
basis elapsed time). This plan produced chart 
form, legal size. 
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DC-6B aircraft rotational planning board 


° 
Figure 


will appreciated that this empirical approach 
optimisation tedious, time-consuming and inefficient. 
are hopeful that this problem will submit the 
analytical approach through the use some form 
electronic processing. Our experience date this 
respect has not been very encouraging and will give 
interesting insight into modern “computery”. dis- 
cussed the problem with the experts well-known 
firm who went away with all applicable information. 
due course time, were advised that they were 
unable find solution and that, their knowledge, 
nobody has yet been able find mathematical solution 
to. the problem with many restrictions! Nevertheless, 
remain hopeful. 


Work scheduling 

With the exception fuel costs, maintenance costs 
are the largest single contributing factor operating 
costs. Major cost savings can achieved close at- 
tention production planning and control procedures. 

has been said that good planning can achieved 
without scheduling, but that good scheduling cannot 
achieved without good planning. Work scheduling the 
control phase planning. Scheduling work control 
and work control cost control! 

Work scheduling cannot properly applied without 
reliable labour standards, which brings the heart 
this problem. 

review the history and experience various 
industries and various airlines reveals that there are 
three phases passed through the development 
labour standards: 

(i) educated guesses responsible people the 
job concerning the work content given job, 

(ii) job analysis and time estimating competent, 

independent observers working closely with first 
line supervision, and 

the application time and motion studies and 

other related industrial engineering functions. 

Much one might wish benefit the experience 
others and leap more advanced plateaux, would 
appear immutable law nature that procedures 
develop steadily but slowly. Unfortunately, pro- 
gressive and expanding industry, such ours, not 
uncommon find the work load growing greater 
pace. Consequently, although may not able 
take big leaps, imperative that make use the 
latest techniques work measurément achieve opti- 
mum results with minimum effort. The most 
promising development recent years the work 
sampling technique the quantitative analysis 
ing methods the activity men and machines. 


Industrial engineering 

Industrial engineering has been described the 
mechanics management and its major purpose the 
reduction costs. The application industrial engi- 
neering techniques, such methods analysis, work 
measurement and simplification, and production control, 
the peculiar problems air transportation can 
particularly rewarding. That these functions are gen- 
erally accepted goes without saying. However, con- 
tended that there great need for improvement 
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the development these techniques for use our par- 
ticular industry. The practice drawing experienced 
personnel from line departments, admirable and essential 
though may be, not enough; must backed 
formal education and training the industrial engineer- 
ing function. 


Cost accounting 

primary function cost accounting the analysis 
costs assist the cost control programme. Under 
system planned maintenance, cost accounting can 
help create the additional function directing the 
efforts production planning and control order 
attack high cost areas. 

perform this additional function adequately, 
necessary that costs accumulated manner which 
lends emphasis to: 

(i) controllable groups men, and. 

(ii) controllable types work. 

has been our experience that this somewhat foreign 
normal accounting procedure. 

accepting the foregoing, necessary recog- 
nize the inadequacies the existing CAB and ATB 
classification accounts. necessary also recognize 
the somewhat different requirements financial ac- 
counting and production costing. 

properly established cost accounting system can 
immeasurable benefit the planner. can pro- 
vide the essential statistics for the creation reliable 
labour and material standards, and materially assist the 
vital function work scheduling. Last, but means 
least, can help provide the statistics necessary for 
prove that new procedure is, fact, worthwhile. 


Spares provisioning 

With conventional transport aircraft, generally 
accepted that maintenance costs can fairly equally 
divided between labour costs and material costs. has 
been variously reported that with pure jet aircraft this 
ratio will from 1-3 1-4, with decrease 
total labour content! Our preliminary estimates for 
turboprop aircraft indicate something mid-way between 
conventional and jet aircraft, closer the latter than 
the former. evident that must pay closer atten- 
tion material planning and control the future. 

Our experience would indicate major problem area 
with rotable spares, viz generator, cabin supercharger, 
control surface and propeller. This two-fold problem 
capital cost and expense. Any improvement pro- 
visioning procedures will result very satisfactory 
reduction both first cost and operating costs. 

have attempted, with some success, the applica- 
tion the analytical approach towards the calculation 
rotable spares requirements. The requirements are 
based two major considerations: 

(i) Insurance requirements minimize costly de- 
lays route, certain components and parts are 
stocked route stations. Major factors for con- 
sideration are: 

(a) which major components are essential for the 
continuance flight, and 

(b) what the probability 
removal arising? 
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(ii) Maintenance requirements Bearing mind the 
principle repair replacement, major factors 
are: 

(a) equipment utilization considering accumu- 
lated unit operating hours given period, 
coupled with measurement component re- 
liability, and 

(b) plant facilities considering the factors 
manpower, methods, equipment and spare parts 
supply. 

Our list major components required outside 
stations for the continuance flight continually 
under review with our Operations department. Consider- 
able savings can made and thousands dollars 
investment capital put better use calculating the 
probability the requirements and assessing analytically 
the risk involved. With present techniques, those 
known the writer, possible only this based 
upon the expectation developed from past experience. 
This considered much too costly method. Bearing 
mind the multiplicity outside bases for interna- 
tional route pattern, patently evident that such 
heavy capital expenditure can only properly justified 
utilization. Maximum utilization best achieved 
centralization; our case the Vancouver base. The 
time must come, with the advent turboprop and jet 
aircraft, when the shipment rotables and from 
outside base must take top priority, even the extent 
bumping passenger. 

addition the foregoing, the aircraft manufac- 
turer can provide invaluable assistance being specific 
his “Go, No-Go List”. The operator needs know 
specifically the items equipment necessary for the 
continuance flight, not generalities referring 
whole systems. 

With considerable background unit removal 
data and with the use statistical analysis, have de- 
veloped simple formulae for the calculation spares 
meet the requirements the planned maintenance 
system. 

Two major factors emerge from this experience 
the vital effect of: 
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(i) the forecast flight operations; minimum 
twelve months required order develop realis- 
tic unit operating hours, and 

(ii) the process time for the overhaul repair units; 
lending emphasis the need work scheduling 
and improved handling methods. 

still have much learn, particularly the ap- 
plication statistical tools. the matter component 
performance and reliability, the methods known the 
writer place undue emphasis upon these units which 
failed and too little upon the potentiality those units 
which went “time expiry”. 

The problem initial spares provisioning entirely 
different. Several major factors are unknown and will 
one two years before the operator has gained the 
necessary experience evaluate these factors. partial 
answer this lies closer liaison between aircraft 
manufacturer and component manufacturer, and further 
emphasis both the need for component develop- 
ment and testing. 


CONCLUSION 

preparing the paper, the author was acutely aware 
its inadequacy. However, serves stir interest, 
spark the exchange ideas and the discussion 
various techniques, will have served its purpose. The 
author will welcome correspondence and questions 
the subject. 
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INCREASE HELICOPTER PAYLOAD 


THROUGH RUNNING TAKEOFFt 


Canadair Limited and 
Bristol Aircraft (Western) Limited, respectively 


SUMMARY 


Because less power required take off moderate for- 
ward speed than take off vertically, the takeoff weight 
helicopter can considerably increased operations which are 
based airfield, provided the helicopter suitable con- 
figuration permit running takeoff. 


The technique described and the increase payload-range 
capability shown for particular helicopter. 


INTRODUCTION 


assumed that vertical takeoff required. However, 
sometimes (as supplying troops radar stations, con- 
struction sites etc.) the requirement carry supplies 
from airfield, where they have been brought air 
surface transport, outposts where fixed-wing air- 
craft cannot land. such situation the helicopter’s 
disposable load can considerably increased making 
use the airfield for running takeoff. the time the 
destination has been reached, sufficient fuel will have 
been used permit hovering, least vertical descent 
moderate rate sink, the kinetic energy the 
rotors being used smooth the landing autorota- 
tion. After discharging its cargo, the helicopter can make 
normal vertical takeoff for the return base. 


conceivable that the type takeoff 
described could made with single-main-rotor type 
fuselage attitude using cyclic control alone. investi- 
gate the order takeoff performance that can ex- 
pected, tandem-rotor helicopter powered two free- 
turbine engines and having four-wheel landing gear 
has been assumed. The normal takeoff weight may 
determined requiring that the helicopter able 
hover one engine, using short-period emergency 
rating. The gearboxes may then designed cope 
with sufficient power from both engines give 
reasonable vertical rate climb this weight. For this 
investigation the power available the rotors has been 
taken 1,560 the single-engine case and 1,780 
with two engines. With rotors about diameter 


25th March, 1958. 
*Senior Engineer. 
Aerodynamics Engineer. 
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the normal takeoff weight then 17,200 lb. (ISA sea- 
level conditions with wind are assumed throughout.) 
For contemporary design the weight less payload and 
fuel, but including crew two, radio etc., would 
about 10,300 leaving 6,900 for payload plus fuel. 


RUNNING TAKEOFF 


The minimum-power condition approached 
about kts. the same criterion before applied, 
ability maintain height one engine, the takeoff 
weight can increased 21,500 the helicopter 
accelerates kts before leaving the ground. With 
both engines operating the rate climb this speed 
400 ft/min. 


For maximum acceleration obviously necessary 
tilt the rotors forward far possible. This means 
raising the tail that the helicopter rolls along the 
ground its front wheels. This not alarming 
might first thought. The nose-down inclination 
10° which the calculations are based comparable 
that high-speed flight, and also typical the 
attitudes assumed ordinary acceleration. The high 
pitching inertia the tandem-rotor helicopter together 
with the powerful control collective pitch will mini- 
mize any difficulties maintaining the desired attitude. 
Likewise, the yawing control should more than ade- 
quate for maintaining heading. 


Maximum rotor tilt obtained applying full for- 
ward cyclic control. The tilt equal the sum the 
fuselage inclination, the built-in inclination the hub 
axis relative the fuselage, and the applied tilt the 
control axis, less the angle back-flap which varies with 
speed. With the front rotor hub about 12.7 above the 
ground and allowing for coning, the front rotor blade 
tips clear the ground 5.4 initially, increasing 
7.4 kts. These correspond tolerances fuse- 
lage inclination 14° and 19° before the rotor blades 
strike the ground. 


TAKEOFF DISTANCE 


The forces acting the helicopter are shown 
Figure The rotor thrusts are resolved into horizontal 
and vertical components Fy, and The rolling 
resistance times the vertical reaction the front 
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Figure 
Forces the helicopter during running takeoff 


wheels, and the weight drag and inertia force 
are assumed act one point. For the specified 
attitude maintained, all forces must equi- 
librium. given speed and collective pitch setting the 
rotor forces are known. Thus successive trials 
possible find the collective pitch setting for which 
the helicopter equilibrium, function speed. 


Since the helicopter pivoting about the front 
wheels which are well forward, essentially the rear 
rotor thrust that determined the equilibrium equa- 
tion. Evidently, the greater the front rotor thrust the 
greater the total thrust and, therefore, the forward 
acceleration. Unfortunately the mixing between cyclic 
and collective controls, essential for pitching control 
tandem-rotor helicopter, reduces the front rotor col- 
lective pitch when full forward cyclic control applied. 
would possible increase the total thrust usable 
reducing the amount cyclic tilt, but the forward 
component would reduced. Part the collective 
pitch differential can cancelled out means the 
trim control “stick positioner”, and assumed that 
this done. 


There are two factors which help increase the 
total thrust. The front rotor closer the ground than 
the rear one and thus benefits from greater thrust 
augmentation due ground effect low speeds. 
higher speeds, the rear rotor encounters air deflected 
downwards the front rotor and for given thrust the 
collective pitch must increased, which increases the 
thrust from the front rotor and, therefore, the total. 


The acceleration given 


The reciprocal this, ie. can plotted against 
velocity and integrated graphically obtain the re- 
lationship between velocity and time. From the integra- 
tion vdt, the distance covered while accelerating 
kts 705 ft. The helicopter will cover another 760 
while climbing 400 ft/min and kts clear 
obstacle, making total 1,465 ft. 
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might thought that reducing the weight 
slightly the takeoff run would decreased. actual 
fact, the thrust must reduced keep the tail from 
rising and the ground run slightly increased, though 
the distance clear obstacle reduced because 
the higher rate climb. the weight reduced 
20,000 Ib, the helicopter can rise vertically few feet 
above the ground, accelerate around the 
ground cushion, and climb away forward speed 
gained. However, would desirable have runway 
below case engine failure before the speed 
kts necessary maintain height one engine 
attained. 


PILOTING TECHNIQUE 


The procedure for running takeoff would 
roughly follows. The trim would set full aft and 
the cyclic stick pushed full forward. With brakes off, 
collective pitch would increased until the tail came 
the desired height. This might gauged 
horizon-sighting device gyro-horizon. Alternatively, 
pendulum-type device could used, which would 
give constant acceleration rather than constant fuselage 
attitude. might even satisfactory simply main- 
tain constant rotor clearance. 


speed increased and the rear rotor began 
influenced the front one, would necessary 
increase collective pitch progressively maintain tail 
height. the takeoff speed kts was approached, 
the cyclic stick would brought back smoothly, col- 
lective pitch being increased simultaneously keep the 
tail up. The helicopter would soon leave the ground, 
collective pitch would increased for climb, and flight 
would thereafter normal, except for somewhat re- 
stricted flight envelope. 


the event engine failure the helicopter would 
return base, possible, emergency rating and 
make run-on landing. Otherwise could make semi- 
autorotative landing elsewhere. many cases would 
possible jettison fuel cargo while flying 
emergency power until the weight was reduced suffi- 
ciently permit return base continuous rating. 
From structural and space considerations, would prob- 
ably necessary carry some the fuel and/or cargo 
externally and this would readily jettisonable. 


The question control sensitivity during the take- 
off run has been considered. appears that given 
movement the collective pitch lever would produce 
roughly the same response the helicopter’s tail during 
running takeoff the whole helicopter during 
hovering normal weight; this should not, therefore, 
present any problem once the pilot got used the 
idea controlling attitude with collective instead 
cyclic. Directional control would with the yaw 
pedals, the cyclic stick would kept stationary dur- 
ing the takeoff run, though might displaced laterally 
help counter cross-wind. 


INCREASE PAYLOAD 


The weight excluding payload and fuel has been 
taken 10,500 allowing for certain amount 
strengthening landing gear and structure which might 
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required for running takeoffs high weight. The 
weight payload plus fuel then 11,000 lb. This 
51% gross weight and increase 60% the 
figure for normal takeoff. 

Figure shows curve payload versus radius 
action for mission which involves outward flight 
with payload, landing and takeoff the destination, 
and return flight empty without refuelling. allow- 
ance 100 fuel has been made for each takeoff 
and the cruising speed 100 kts. The payload that can 
carried with normal vertical takeoff indicated 
broken line. Figure also shows the weight each 
takeoff and landing. The weights which the helicopter 
can two engines and one are shown 
broken lines. For distances less than 125 miles 
advisable restrict the payload shown that the 
vertical rate sink the destination does not exceed 
300 ft/min two engines, 1,400 one. This 
similar the landing weight limitation sometimes en- 
countered fixed-wing aircraft. 


seen that with running takeoff this helicopter 
could deliver 8,500 distances 125 miles, de- 
creasing 5,000 300 miles and 1,300 500 miles. 


CONCLUSION 


The payload-range capability helicopter can 
greatly increased running takeoff can made. 


The authors would interested learn this tech- 


ANNIVERSARY MEETING 


QUEEN ELIZABETH HOTEL 
MONTREAL 


23rd and 24th February, 1959 


Figure 
Takeoff and landing weights and payload versus radius 
operation 


nique has been tried. Helicopters which might 
suitable are the Bell HSL, the Bristol 192 and possibly 
173, the Vertol HUP and the Yak-24. 
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SECRETARY’S LETTER 


NEW SEASON 
new season the Institute’s activities. After two 
months’ rest, the Journal resumes its monthly issues; 
everything more less ready for the joint 
Meeting early and the Branch programmes 
for 1958/59 are getting under way. This season will end 
with the celebration the 50th Anniversary flight 
Canada and look forward particularly interesting 
year. 


DOWN EAST 

During June visited Baddeck, N.S., and spent little 
while there making plans for the memorial that hope 
unveil next summer; also visited Keltic Lodge, 
Ingonish, where our next Annual General Meeting will 
held, conjunction with the unveiling ceremony 
Baddeck. return journey, after brief stop 
Chairman our 50th Anniversary Committee, tried 
visit Enamel Heating Products Amherst and Mr. 
Sanford, Interim Secretary the Branch that 
may establish there some day. timing was bad and 
became involved the Dominion Day holiday; conse- 
quently was unlucky Amherst, both counts. 

Towards the end July paid flying visit Field 
Aviation, Oshawa, also connection with the proposed 
memorial. They may build for us. 


SLIDES 

The June issue the Journal appeared too soon after 
the Annual General Meeting enable comment 
that time. But have complaint make and, though 
that Meeting now long past, must voice complaint 
for the benefit future meetings. 

The Annual General Meeting was, the whole, 
great success. The standard the technical papers was 
unusually high, the rooms were good, the attendance was 
satisfactory and everything ran smoothly. But one two 
excellent papers were spoilt their slides. blame can 
attached the projection equipment; sometimes the 
rooms were not properly darkened; but generally the fault 
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lay the slides themselves. received several complaints 
and one member even wrote about it. 


The weakness not confined our Canadian speakers. 
Mr. Paul Johnston, Director the writing about 
the last Anglo-American Conference England, had 
some strong words say about the same thing. was 
there and can confirm that his censure was fully justified. 


There are good many booklets and instructions ex- 
tant this subject and should have expected anyone 
concerned with the making slides familiar with 
them. Broadly the rules are avoid predominantly dark 
pictures, use black lines white background rather 
than the reverse, and write large. 


good many slides will presented during 
the next few months and hope that, preparing them, 
our speakers will remember how much depends this 
important detail. 


EDUCATION AND TRAINING 


take this opportunity say few words about the 
Institute’s activities the field education and 
they are often overlooked. 


The Council has decided continue the arrangement 
have had former years, consisting special Educa- 
tion Training Committees British Columbia, Alberta, 
Manitoba, Ontario, Quebec and Nova Scotia. These 
Committees keep touch with local Industry and Educa- 
tional authorities and their Chairmen meet from time 
time discuss their problems and exchange interprovin- 
cial advice. The results are not spectacular but they are 
quite substantial. 


Members who are interested education and training 
should refer the Chairmen their respective provincial 
Committees. They are listed page the recently 
issued List Members. 
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ANNUAL GENERAL MEETING 


Institute held its fifth Annual 

General Meeting the King Edward 
Hotel, Toronto, the 26th and 27th 
May. addition the usual business 
and technical sessions, the programme 
included, for the first time, special 
session devoted the presentation 
honours and awards and the delivery 
the Rupert Turnbull Lecture. For- 
merly honours and awards were pre- 
sented the Annual Dinner and the 
Rupert Turnbull Lecture, the pre- 
mier Lecture the Institute, was in- 
cluded the programme the annual 
Joint Meeting with the The new 
arrangement not only enhanced the dig- 
nity the presentation ceremonies and 
associated the Rupert Turnbull Lec- 
ture with the other honours conferred 
the Institute, but shortened and 
simplified the Annual Dinner, giving 
due prominence the Principal Speak- 
er. 


The Honours and Awards Session 
took place the afternoon the first 
day and the Dinner followed the 
evening. Registration for the technical 
sessions was 422, and 503 attended the 
Dinner. 


The following summary the 
proceedings. The Annual Reports and 
the Address the Principal Speaker 
the Dinner are reproduced full else- 
where this issue; detailed account 
the Honours and Awards Session ap- 
pears pages 236 238. Some the 
technical papers presented will also 
published full later issues the 
Journal. 
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The retiring President, G/C Foottit, 
transfers the Chain Office 
the new President, Dr. Patterson 


BUSINESS SESSIONS 
the Institute 


The programme opened the Mon- 
day morning with the annual Business 
Session, attended members. G/C 
Foottit presided. 

After few words welcome 
Mr. Ames, Chairman the To- 
ronto Branch, the Reports the vari- 
ous Institute Committees were presented 
their respective Chairmen. The Sec- 
retary read the Reports the Publica- 
tions and Specialist Services Commit- 
tees, the absence any members 
these Committees. The President then 
gave résumé the Annual Report 
the Council and commented upon cer- 


Members the Test Pilots Section who attended the Meeting 


tain features the Committees’ Re- 
ports. All these Reports were duly 
adopted. 


the Test Pilots Section 


The Annual General Meeting the 
Test Pilots Section followed the In- 
stitute’s Business Session. Mr. 
Rogers, Chairman the Section, pre- 
sided. opened the proceedings 
reading the Annual Report, reviewing 
the year’s programme and concluding 
with the hope that more commercial 
and airline test pilots would join the 
Section; the present membership 
drawn very largely from pilots en- 
gaged military programmes. The 
Chairman’s Report was followed the 
Financial Statement and the Reports 
the three Committees the Section. 
After some general discussion and the 
introduction the new Executive, the 
session ended with the showing 
short film the first flight the Avro 
Arrow. 


the Propulsion Section 


The first Annual General Meeting 
the Propulsion Section was held con- 
currently with the Meeting the Test 
Mr. Morrison, Interim 
Secretary, was the Chair. Mr. Mor- 
rison gave Report outlining the for- 
mation the Section and the holding 
its first election Officers. Since 
this was the first meeting the Section 
there was good deal discussion 
the future programme, the building-up 
membership and other topics raised 
the Interim Committee’s Report. 
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(Finance), CDR 


After presenting Annual Reports: Mr. Luttman 
(Secretary: who presented the Publications Committee and 
Specialist Services Committee Reports), Mr. Dilworth 
Morris (50th Anniversary), Mr. 


Britton (Long Range Planning), G/C Foottit, 
President (Report the Council), G/C Crossland 
(Admissions) and Mr. Orr (Programmes) 


HONOURS AND AWARDS 


About 220 members and guests at- 
tended the Honours and Awards Ses- 
sion. After brief explanation the 
purpose the session, the President 
announced the award Honorary Fel- 
lowships 


Air Vice Marshal Cowley, RCAF 
(Ret) 

Mr. Parkin 

Lieutenant General Putt, USAF, 
and 

Mr. James Young 


each citation was read, the President 
presented the Certificate. Unfortunately 
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Members the Propulsion Section who attended the Meeting 


A/V/M Cowley was unable there 
accept his Certificate person. 

The President then announced that 
Mr. Floyd, Vice-President, Engi- 
neering, Avro Aircraft Ltd., had been 
selected the winner the McCurdy 
Award. the absence the Hon. 
McCurdy, the presentation was 
made the President. 


The (Casey) Baldwin 


was then preserited Mr. Soucy 
the RCAF Air Materiel Command. 
The last item was the delivery the 
Rupert Turnbull Lecture Dr. 
Russell, Director and Chief En- 
gineer, Bristol Aircraft Ltd., but before 


Award winners: Mr. Floyd (McCurdy Award), 
Lt.Gen. Putt, Mr. Young, Mr. Parkin (Honorary 
Fellows), Dr. Russell (Turnbull Lecturer) and 
Mr. Soucy (Baldwin Award) 


Mr. Floyd and the McCurdy Award 


giving his lecture Dr. Russell presented 
Dunn Bristol, propeller designed 
Dr. Turnbull 1916. 


Mr. Ebel, Vice-President, En- 
gineering, Canadair Ltd., moved vote 
thanks Dr. Russell the con- 
clusion the Lecture and the session 
adjourned. 


DINNER 


already stated, the Hon. 
McCurdy was not present the Hon- 
ours and Awards Session was, 
therefore, unable present the Mc- 


Award previous occasions. 


However attended the and, 
introducing the Head Table, the 
President expressed his pleasure see- 
ing him there. The President comment- 
ed, with regret, the absence 
representative the I.A.S., for the first 
time C.A.I. Annual Dinner, and 
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read the following telegram from Mr. 
Paul Johnston. 


“Regret pressure events makes 
impossible for Dexter myself 
with you the Dinner tonight. 
Best wishes for successful Meeting.” 


Before giving his Address, the Presi- 
dent said that was sure that had 
the support the Institute message 
which had sent, few days earlier, 
His Royal Highness The Prince 
Philip, the Institute’s Patron; the message 
was follows: 


“The fifth Annual General Meeting 
the Canadian Aeronautical Institute 
will held Toronto the 26th 
and 27th May. behalf the 
Council and members the Institute, 
have the honour send Your 
Royal Highness, our most distin- 
guished Patron, our good wishes and 
greetings this time. 
previous occasions, this mes- 
sage will read those attending 
the Annual Dinner the 26th May 
and sure that will receive 
wholehearted support; for Your Royal 
Highness’ interest the Institute has 
always given great pleasure and en- 
couragement all us. 

Foottit, President” 


then read the reply: 


send thanks you and all 
members the Canadian Aeronauti- 
cal Institute attending the fifth An- 
nual General Meeting Toronto 
26th and 27th May for your kind 
message greetings. wish the An- 
nual General Meeting every success 
and certain that the Institute 
will best wishes all 
those attending the Meeting. 

Philip Patron.” 


This exchange greetings was received 
with enthusiastic applause. 


The President gave brief outline 
the development the Institute, refer- 
ring its Branches, Sections and 
some 2,200 members and the extensive 
programme technical meetings which 
had established. also mentioned 
the growing prestige the Institute 
abroad, its being invited participate 
future Anglo-American Conferences 
and the work the International 
Council the Aeronautical Sciences 
which was holding its First Congress 
Madrid September, and paid tri- 
bute the membership large, whose 
work and active interest had earned 
this recognition. said that had 
been pleased and proud President 
vigorous society and, retiring 
from the Presidency, expressed his 
gratitude all concerned. 


then introduced the Principal 
Speaker, Dr. Zimmerman, Chair- 
man the Defence Research Board. 
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The Principal Speaker, 
Dr. Zimmerman 


Dr. Zimmerman’s Address, entitled “The 
Role Science Defence”, appears 
full the beginning this issue. The 
Speaker described the interdependence 
the scientist and engineer, stressing 
the principle that the scientist should 
maintain the momentum the quest 
for new knowledge and that the engi- 
neer, recognizing the long lead time in- 
herent modern engineering projects, 
should imaginatively guide the direction 
research, that new knowledge 
available when needed. thanking 
the Speaker Mr. Brownridge, 
Executive Vice-President, Orenda En- 
gines Ltd., observed that was reassur- 
ing know that the part played 
science the defence Canada was 
such good hands. 

his last act President, G/C 
Foottit thanked Mr. Ames and Mr. 
Braceland the Toronto Branch for 
their arrangement and organization 
the Meeting. then transferred the 


G/C Foottit (President 1957-58) 
addressing the Dinner 


President’s Badge Dr. Patter- 
son, his successor. 


The Dinner was adjourned Dr. 
Patterson, after said few words 
appreciation the contribution 
made the retiring Executive. 


TECHNICAL SESSIONS 


The programme technical sessions 
reviewed follows: 


Morning Session, May 26th 
Engineering Administration 


The Chairman, Mr. Higgins, 
started the session stating that tech- 
niques administrating engineering 
projects are great importance en- 
gineering administrators, but many en- 
gineers engaged primarily technical 
work find the subject generally unin- 
teresting. This attitude was unfortunate 
efficient engineering administration 
was very necessary for all engineering 
companies. 


The first paper “The Arrow Weapon 
System and Organization for Service 
Management” was presented W/C 
Goss, Branch Head, Office 
the Assistant the Chief Aeronautical 
Engineer, AFHQ. 

Goss introduced his subject 
describing the Avro Arrow and its mis- 
sion. indicate the size and complex- 
ity the Arrow Weapon System, the 
speaker noted the aircraft was about 
large the B-58 bomber and that some 
17,000 drawings were released for the 
first aircraft built. Much additional 
plant space and facilities were required 
and over 5,000 people outside Avro 
were employed the manufacture 
tools and parts, while some 650 firms 
became involved the program. The 
necessary increased complexity the 
Arrow Weapon System and the history 
experience with CF-100 development 
indicated about year ago that one 
agency should primarily responsible 
for coordinating all aspects the Ar- 
row Weapon System rather than hav- 
ing the responsibility divided between 
numerous separate directorates within 
AFHQ and AMC. 

USAF experience showed that con- 
trol was best achieved through 
Weapon System Project Office 
(WSPO) type organization which 
the WSPO consists personnel from 
ARDC, AMC etc., with good back-up 
from laboratories and other scientific 
groups. The main advantages WSPO 
control were that executive control for 
all technical aspects the system rested 
with the WSPO chairman, while co- 
ordination was made easy because the 
team worked one area and provided 
single communications focal point for 
all contractors engaged the project. 
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The RCAF rejected the appointment 
one contractor supervise the whole 
project because was felt the Canadian 
Government and RCAF were not yet 
ready for the Ramo-Wooldridge type 
operation and because might handi- 
cap the RCAF the ability give 
good technical direction. The Office 
the Assistant for the Arrow Weapon 
System (AAWS) was thus set 
October 11, 1957, government 
agency exercise control over all con- 
tractors. 


The Assistant for the Arrow Weapon 
members “The Wizard Aaws” 
has the prime function, coordinate 
all aspects the Weapon System, 
responsible for determination de- 
sign requirements, specifications, State- 
ments Work, Schedules charts, re- 
ports, financial assessments for the com- 
plete Weapon System, plus 
mended schedules and requirements for 
the Sparrow, the weapon’s base facili- 
ties, training aids, construction, logistics 
support etc., ensure fully integrated 
Weapon System. 


W/C Goss then explained the duties 
the various branches within the 
AAWS team and the administrative 
tools used achieve the management 
function. The latter included commit- 
tees, designation coordinating con- 
tractor, Statements Work, first use 
RCAF Weapon Systems Specifica- 
tions, use specialists, machinery 
process design and program changes, 
and the requirement that the coordinat- 
ing contractor and associate contractors 
demonstrate the Weapon System against 
established datum. 


Following the paper, questions were 
asked several aspects the WSPO 
organization. was rather interesting 
hear that the committee system 
control had been streamlined and made 
Hendrick 
commented that the AAWS had prim- 
arily engineering would 
extremely difficult find sufficient 
capable “Czars” who could control all 
the complex engineering involved plus 
all functions the other numerous 
RCAF directorates and organizations 
involved the many other projects 
under development the RCAF. 


The second paper “Some Applica- 
tions Parkinson’s Law” was read 
Mr. Britton, Chief Administrative 
Engineer Orenda Engines Ltd. Mr. 
Britton presented excellent case that 
the skills and training engineers are 
needed just much the direction 
control they are the direction 
the purely technical operation. Many 
qualities necessary good creative 
operating engineer are required 
good engineering administrator. 


Engineering administration funda- 
mentals, basic almost any business, 
include planning, budgeting, scheduling, 
controlling and being sufficiently flex- 
ible make adequate adjustment for 
deviations from the plan ensure de- 
sired objectives are met. these funda- 
mentals are neglected, the resulting un- 
controlled “rushing get with the 
job” usually spells disaster. 


After explaining the purposes and 
techniques sound engineering plan- 
ning, budgeting, scheduling and control 
projects, Mr. Britton described how 
the functional organization the Ad- 


Mr. Britton and W/C Goss 
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ministrative Division 
Orenda, consisting Project Control, 
Engineering Reporting, Administrative 
Services and Engineering Services, 
handled these important engineering ad- 
ministrative duties. 

Although, Mr. Britton did not ex- 
plain Parkinson’s Law even state it, 
sure that many “plumbers” his 
audience will study Northcote Park- 
inson’s book Parkinson’s Law and other 


Administration before em- 


barking career Engineering Ad- 
ministration. 


Morning Session, May 27th 
Production Engineering 


The session was chaired Mr. 
Stowell, Vice-President, Manufac- 
turing, Canadair Ltd., with approxi- 
mately 100 members and guests at- 
tendance. 


Mr. Stowell introduced Mr. 
Bragg, Production Engineering Man- 
ager, Avro Aircraft Ltd., who spoke 
the “Tooling Approach the Avro 
Arrow Aircraft”. 

Mr. Bragg, outlining the tooling 
approach, used the centre fuselage 
example and took through the tool- 
ing procedure step step, using slides 
illustrate his points. said that 
standard tooling had been used much 
possible and standard units, such 
bases, posts etc., had been manufactured 
that when jig was longer re- 
quired these units could used again, 
which also resulted saving tool 
design hours merely calling the stan- 
dard the tool drawing instead de- 
tailing the item. 

Machined parts tooling had been kept 
date. 


question and answer period fol- 
lowed. 

Mr. Stowell then introduced Mr. 
Taggart, Chief Engineer, Aviation 
who spoke the “Prob- 
lems Precision Production”. 


Mr. Taggart said there are really only 
two problems, the basic problem itself 
and the problem recognizing the 
problem. felt that enough people 
had not realized that solving prob- 
lems for the aircraft industry many new 
things were being discovered which en- 
abled better washing machines, refrig- 
erators etc., manufactured which 
could make living more comfortable. 


illustrated some the work be- 


done going through their design 


“Ball Resolver”. stressed the 
necessity for the proper common un- 
derstanding the problem all engi- 
neering and manufacturing factions 
alike and felt there was too much 
specialization the various branches 
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Engineering Departments. de- 
monstrated the importance asking 
the proper question order get the 
proper answer and felt that was very 
important for everyone understand 
the necessity asking the proper ques- 
tion. 


further question and answer period 
followed. 


Mr. Vadeboncoeur, General Man- 
ager, Jarry Hydraulics, was then intro- 
duced Mr. Taggart. Mr. Vadebon- 
coeur spoke the “Birth STOL 
Gear”. 


Mr. Vadeboncoeur, with the assist- 
ance many slides, showed the tooling 
and manufacturing programme carried 
out the Caribou Landing Gear. This 
landing gear required telescoping gear 
and nosewheel steering. illustrated 
the very close tolerances required 
the manufacture many units, particu- 
larly the valves. illustrated the 
procedure for the manufacture the 
CL-28 Bogie Beam manufactured from 
7079 and outlined number the 
problems they had had its manufac- 
ture. showed number special 
purpose machines that Jarry Hydraulics 
had manufactured for dealing with the 
many complex problems arising the 
manufacture other various under- 
carriage programmes. 


This was also followed question 
and answer period. 


Mr. Stowell then thanked all the 
speakers and brought the session 
close. 


Mr. Stowell chaired this session 
admirable fashion, assisting the speakers 
giving them adequate introductions 
and leading the question and answer 
period that questions were asked 
spontaneously. 
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Production Engineering Session: Mr. Bragg, Mr. Vadeboncoeur, 
Mr. Stowell (Chairman) and Mr. Taggart 


Morning Session, May 27th 
Design and Application Computers 
Reported Grzedzielski 

The session Computers was under 
the chairmanship Mr. Pruden 
the National Research Council. Some 
two hundred members attended and ob- 
viously appreciated the papers presented 
the four lecturers. 

Mr. Pruden introduced Mr. 
Glinski, Canadian Regional Manager, 
ElectroData Div., Burroughs Adding 
Machine Canada Ltd., who spoke 
“Electronic Computers Aviation In- 
dustry”. 

The lecturer surveyed some the 
more important and controversial as- 
pects computer use. Against the usual 


contention that the computers are here 
reduce man’s efforts, would like 
maintain that the true purpose 
these devices increase man’s capa- 
city for solving problems. subdivid- 
computers into continuous and dis- 
crete, the latter being subdivided further 
into sampled, quantized and digitalized. 
Speaking the organization the 
computing work, distinguished 
phases: 

(1) Programming and debugging 

(2) Production data 
then three groups people: 


(1) Customers 
(2) Programmers 
(3) Operators. 


order compare the cost various 
computer installations, one should pre- 
sume the same input and output and 
take time into consideration. warn- 
the accounting approach the 
cost problem which may never cope 
with the dilemma saving money 
which has not been previously spent 
work which has not been previously 
done. comparison three methods 
doing computing work hand, 
small computer and large com- 
puter was presented. Finally the lec- 
turer discussed various applications 
the aircraft industry. 

The second speaker, Mr. A.O. Down- 
ing, Chief Digital Computing, Avro. 
Aircraft Ltd., was then introduced 
Mr. Pruden. spoke “Applications 
Large Scale Digital Computer 
Aircraft Design and Development”. 

There always great pleasure lis- 
tening men who speak what they 
have done and not their projected 
work. Mr. Downing 


ning, Mr. Pruden (Chairman), 
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the IBM 704 installation the Com- 
pany and went discuss the various 
problems met and contributed 
their solution: flutter calculations, struc- 
tural analysis, transient thermal prob- 
lems, flight data reduction, stability and 
control etc. spoke length the 
task the programming service, the 
solution the flutter determinant, 
large matrix operations, and quoted 
data concerning time and reliability 
digital computation. Then described 
organization the computing work 
Avro which takes place the closed 
shop basis. The interested engineers 
present formulated and mathematically 
cleared problems the programmers. 
programmer takes’ the problem 
through the various phases the 
final however, the program- 
mer does not operate the machine 
which left with professional and 
specially trained operators. 


Finally, Mr. Tusiewicz, Chief 
Performance Engineer, Lucas-Rotax 
Ltd., was introduced Mr. Pruden 
and spoke “Computer Application 
Fuel System Design and Develop- 
ment”. 


the paper summarizing the lecture 
was not available and this writer not 
acquainted with the problems fuel 
system design, reporting possible 
beyond the remark that well pre- 
pared lecture, the problems fuel dis- 
tribution were discussed, and the test 
facilities Lucas-Rotax were described. 


Mr. Pruden then introduced Mr. 
Kozak, Computer Engineer, Elec- 
tronics Div., Air Armament Dept., Can. 
Westinghouse Co. Ltd., who spoke 
“The Application Analogue Com- 
puters Guided Missile Design”. 


The lecturer discussed the advantages 
analogue versus digital techniques 
missile work, the determining factor be- 
ing complexity equipment, accuracy 
and speed computation. The digital 
computer most suitable for slowly 
varying variables, such the flight path 
trajectory, while the analogue computer 
indispensable studying missile sta- 
bility. Mathematics missile engineer- 
ing seem quite formidable. Not 
only are there simultaneous differen- 
tial equations integrated but many 
other phenomena have consider- 
ed, such radar cross talk and target 
noise. Since any exact solution out 
the question, extensive testing re- 
quired. This done means vari- 
ous test devices simulating real condi- 
tions, such target range, missile roll 
etc. The test devices include analogue 
computers working real time. The 
lecturer described testing equipment 
and methods used Canadian West- 
inghouse Co. Ltd. 
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(Chairman), S/L McLeish and Mr. Louv, Jr. 


Afternoon Session, May 27th 
Ground Equipment 


Reported David 


Three papers were presented 
well attended meeting under the chair- 
manship G/C Gouin, Senior 
Logistics Co-ordinating Officer, Air 
Materiel Command Headquarters, 
RCAF. 


The paper “RCAF Emer- 
gency Runway Barrier Development” 
Officer Commanding Airworthiness 
Projects the RCAF Central Experi- 
mental and Proving Establishment. 


S/L McLeish established the require- 
ment for emergency airfield barriers 
based jet fighter operational experi- 
ence, particularly from the short run- 
ways forward tactical airfields. Re- 
ference was made the USAF chain- 
type energy RCAF/CEPE 


evaluation this equipment shows the 


type inadequate for the heavier 


RCAF fighter aircraft. Tests 


out with CF-100 aircraft maximum 
weight 34,000 and energy absorption 
million foot pounds have high- 
lighted the chain handling problems and 
the time necessary for resetting after 
use. 


RCAF have immediate require- 
ment for absorbing million 
foot pounds was decided investi- 
gate alternative forms arresting de- 
vices. 


The testing hydraulic arresting 


device was described and its 


ment potential indicated. This form 
arrester consists essentially water- 
filled pipe each side the runway, 
which pistons attached the arrest- 
ing wire are free travel. The pipes 
are graduated steps offer progres- 


sively increasing resistance with arrester 
wire pull-out. Each pipe contains ap- 
proximately 750 gallons water/glycol 
mixture, with the pipe buried below 
ground level for anchorage. 


was reported that tests im- 
proved barrier and pick device for 
the undercarriage engagement wire 
conjunction with the hydraulic engine 
had proved very successful. Installation 
all RCAF fighter bases proposed. 
Development this installation ab- 
sorb million foot pounds 
energy anticipated for possible use 
with the CF-105, although. the actual 
mechanism engagement with this air- 
craft has not been resolved. 


was anticipated that there may 
useful applications for commercial air- 
lines, although the present time 
very little has been done this direc- 
tion. 


Considerable interest was shown 
the lecture and the questions asked, 
one elicited the reply that was not 
RCAF policy develop aircraft ar- 
resting for regular use; the operations 
discussed were strictly emergency mode 


only. 


The second paper was presented 
Mr. Louv, Jr., General Manager 
the Consolidated Diesel Electric Cor- 
poration Canada Ltd. His paper was 
entitled “Weapon System Ground Sup- 
port”. 

Mr. Louv outlined the background 
and history the weapon system con- 
cept, describing how evolved from 
World War requirement for the 
most efficient deployment resources 
and materials perform assigned tasks. 


The present concept applies 
aircraft, missiles and ground support 
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was discussed. The range, quantity and 
costs ground support equipment 
were shown increasing terrific 
rate. fact, 1958 fiscal year budget 
1.4 billion dollars for USAF missile 
programmes, approximately 75% was 
absorbed ground support equipment. 
This shows complete reversal pre- 
vious experience with manned aircraft 
where ground support equipment costs 
did not usually exceed 30%. 

was anticipated that the advent 
nuclear power units and space travel 
would open vast new fields equip- 
ment design and that the opportunity 
should now taken achieve some 
standardization. 

The author suggested that standard- 
ization ground support equipment 
should effected through central 
authority who would responsible for 
horizontal integration all the require- 
ments for weapon systems. 

The subsequent lively discussion re- 
vealed differences opinion the 
correct approach the design and pro- 
vision ground support equipment. 

alternative point view, sup- 
ported from the floor, was that stand- 
ardization should the responsibility 
the design authority responsible for 
each weapon system. Unfortunately, 
time curtailed this discussion. 

The final paper this session was 
entitled “Aircraft Carrier Equipment” 
and was presented Capt. 
Daniel, the Assistant Chief Naval 
Technical Services (Air) RCN. 

Capt. Daniel reviewed the early his- 
tory aircraft operations from the 
flight decks converted merchant 
ships and traced the development the 
art the present day. 


The major equipment required for 


VTOL/STOL Session: Mr. Orr (Chairman), Mr. Phillips and 


the operation modern high speed air- 
craft from carriers was discussed and 
illustrated with slides. the main, the 
equipment consists hydraulic arrester 
engines suitably connected arrester 
‘wires laid across the touch down area; 
double-barrelled steam operated cata- 
pults slotted tube design, operating 
common shuttle; safety barriers 
catch aircraft which missed the arrester 
wires; and the mirror landing sight. 
The layout the angled flight deck 
and many advantages were pre- 


sented, together with illustrations 


Royal Canadian Navy carriers embody- 
ing this feature. 

Captain Daniel pointed out that there 
had been appreciable decline the 
accident rate since the advent the 
angled deck and mirror landing sight, 
which together with the steam catapult 
had all originated the Royal Navy. 


remarkable film was shown, which, 
Captain Daniel put it, “had been 
spliced up” show the hazards 
flight deck operations the early days, 
contrast with the high standard 
efficiency now attained. 


Suggestions were invited for some 
means retrieving the wire rope 
bridles used for connecting the aircraft 
the catapult shuttle. These are 
present lost overboard. 


Afternoon Session, May 27th 
VTOL/STOL 
Reported Whittley and Fletcher 


The last session was chaired Mr. 
Orr, Director Engineering Re- 
search, Defence Research Board, who 
introduced the first speaker, Mr. 
Wardlaw, Research Engineer, National 
Research Council. His paper was en- 
titled “Some Aerodynamic Character- 


Dr. Henshaw. Unfortunately have photograph Mr. Wardlaw 
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istics Wing-Mounted Lifting Fans 
for VTOL Applications”. 

The lecturer described some wind 
tunnel experiments carried out two 
dimensional wing which was em- 
bedded high-solidity fan. This work 
represents one the first attempts 
test such configuration and shows 
quite clearly the predominant effects 
the fan wing characteristics. 

Application such wing-fan com- 
bination the field was 
stated connection with dual- 
purpose gas turbine powerplant. The 
engine operates conventional man- 
ner cruising flight whereas for hov- 
provide power the fan, either direct- 
tion from hovering forward flight 
would accomplished first deflect- 
ing the fan jet through small angle 
and then gradually transferring power 
from the fan conventional jet pro- 
pulsion. 


order make the tests more gen- 
erally useful, the results were compared 
with simple momentum theory. 
this means was possible carry out 
certain project studies. 


Experimental data were expressed 
function V/nd and during the dis- 
cussion period was suggested that 
possibly the jet coefficient, might 
provide more useful parameter. 

Flow visualization studies were made 
the water tunnel small model 
similar that used the wind tunnel. 
The flow pattern was made visible 
ticles. Motion pictures were shown 
these experiments and they represented 
the highlight the session. 


Due the illness Mr. 
Schaefer, the second paper this ses- 
sion, entitled Configuration 
Studies”, was presented Mr. 
Phillips, Project Engineer, Canadair 
Ltd. outlined five possible con- 
figurations studied fulfil DRB spe- 
cified mission. For security reasons, the 
exact details this mission could not 
disclosed; however, the 
speed required, along with VTOL char- 
acteristics, precluded any consideration 
helicopter configuration. The spe- 
cification also required extremely 
low “foot print” pressure which made 
landing gear design extremely difficult. 


Briefly, the configurations studied were: 


(1) Slip stream deflecting wing 

(2) Tilting wing 

(3) Wing tip propellers rotatable 
circular ducts. 

(4) Small jet engines vertically mount- 
the fuselage for 

(5) Small jet engines buried the aft 
portion the wing, which swung 
down vertical position for 
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VTOL, balance being provided 
small jet engines mounted the 
fuselage fore and aft the wing 


From considerations available re- 
search, estimated development work 
required, production costs and capacities 
available power units, was con- 
cluded that configurations (1) and (2) 
merited further study. 

The final paper was presented Dr. 


Havilland Aircraft Canada Ltd. The 
paper was entitled “Experimental Tech- 


A/V/M Hendrick 


Mr. Higgins 


A/V/M Ferrier 


W/C Thompson 


niques the Development STOL 
Aircraft” and gave description the 
rig used Havilland for STOL in- 
vestigations. Otter aircraft mount- 
towed down the runway truck. 
The aircraft connected the stand 
the main and tail wheel positions, 
two component force balances being 
used the main wheels and single 
component force balance the tail. 
Through adjustment the tail wheel 
support, the angle attack the air- 
craft could varied through large 


The audiences two sessions 


Dr. Green 


September, 1958 


Mr. Floyd 


Miss Sutcliffe 
Miss White 


range. Smoke patterns and .rakes are 
being used study flows for various 
speeds, angles attack and different 
flap combinations. 

Although the test rig rather par- 
ticular character, Dr. Henshaw ex- 
pects results obtained will have general 
application. 


Copies Papers 

Preprints the papers presented 
the Annual General Meeting the 26th 
and 27th May are obtainable from the 
Secretary. 


Parker 
Mr. Ames 


Mrs. Noseworthy 
Mrs. Ross 
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HONOURS AND AWARDS 


presentation the Institute’s hon- 
ours and awards preceded the de- 
livery the Rupert Turnbull Lec- 
ture special session the Annual 
General Meeting the 26th May, 
1958. The ceremony also included the 
presentation, the Institute, pro- 
peller designed Dr. Turnbull for the 
Sage Seaplane 1916. 

The President, G/C Foottit, 
was the Chair. 


HONORARY FELLOWS 


The proceedings opened with the an- 
nouncement four Honorary Fellow- 
ships; Air Vice Marshal 
Cowley, RCAF (Ret), Mr. Parkin, 
Lieutenant General Putt, USAF, 
and Mr. James Young. the President 
announced each name, called 
the Secretary read the citation and 
then invited the recipient come for- 
ward onto the rostrum receive his 
Certificate. Unfortunately A/V/M Cow- 
ley was not present the ceremony 
accept his Certificate from the Presi- 
dent’s hand. 

The citations were follows: 


Air Vice Marshal Cowley 

Air Vice Marshal Cowley has 
had long and distinguished career 
Canadian aviation. After graduating 
Civil Engineering from McGill Univer- 
sity, léarned fly his own ex- 
pense and was commissioned the 
Royal Naval Air Service 1915. During 
one his raids was forced down 
enemy territory and spent the remainder 
World War prison camp. 


World War was Director of. 


Air Force Manning, Air Member for 
Organization and Air Officer Com- 
manding Nos. and Training Com- 
mands. was awarded the C.B.E. for 
his outstanding service. 

Between and after the wars Air Vice 
Marshal Cowley served Superinten- 
dent Air Regulations, Controller 
Civil Aviation and Director Air 
Services, Department Transport. 
these capacities contributed greatly 
the development civil aviation 
Canada. 

retired 1954 but his hobby 
still flying. has flown almost 200 
different types including jets. Through- 
out his career his enthusiastic and dyna- 
mic personality have been encourage- 
ment and inspiration all who worked 
with him. 
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Mr. Parkin, Honorary Fellow 


Mr. Parkin 


Mr. Parkin built into the 
foundations Canadian aviation. 
some you will know, started 
aeronautical research work 1917 and 
organized the first aeronautical engi- 
neering course this country, the 
University Toronto 1928. 1929 
moved the National Research 
Council where, Director the Divi- 
sion Mechanical Engineering, pro- 
ceeded set extensive aeronautical 
laboratories. Since that date, these 
laboratories have grown steadily and 
have played important part the 
development Canadian aviation. 


Mr. Parkin one the pioneers 
aviation research. has performed 
mean feat training large number 
now eminent engineers; and his 
determination, energy and steadfastness 
purpose, has contributed directly 
large number fruitful develop- 
ments. This Institute proud his 
achievements. 


Lt.Gen. Putt, Honorary Fellow 


Lieutenant General Putt 
Lieutenant General Putt has 

been Commanding General the USAF 

Air Research and Development Com- 


and, more recently, Deputy Chief 


Staff, Development, USAF. 


these two important positions 
General Putt has shown himself 
very staunch friend Canada and has 
done everything his power foster 
closer relations between Canada and the 


USA those fields for which has 


been responsible. has demonstrated 
depth understanding and sympathy 
for the Canadian point view which 
has been very greatly appreciated. 
Largely due the efforts General 
Putt and his staff, arrangements have 
been made whereby the USAF and the 
Defence Research Board will integrate 
their research programmes 
areas. Furthermore the very compre- 
hensive research and development in- 
formation made available the RCAF 
the USAF and the extensive visits 
Canadians USAF Research and 
Development Establishments are, 
great extent, attributable the spirit 
cooperation which General Putt has in- 
spired. 
General Putt not only outstand- 
ing figure the realm aeronautical 
research and development but one who 
has done much promote friendly 
cooperation between his country and 
our own. 


Mr. James Young, Honorary Fellow 


Mr. James Young 

Mr. James Young was born Lon- 
don, England, 1883 and received his 
early technical training Manchester. 
1905 went the USA and joined 
the Pratt Whitney Machine Tool 
Division the Niles-Bement-Pond Cor- 
poration Hartford. returned 
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England representative the Pratt 
Whitney Company and remained there 
seven years before being appointed 
head the shop operations John 
Bertram Ltd., that time subsidiary 
Niles-Bement-Pond, Dundas, On- 
tario. This was his entry Canada 
1913. 

From 1915-18 served with the 13th 
Battalion, Black Watch Canada, and 
was twice wounded. 


1926, was appointed Vice-Presi- 
dent John Bertram and Sons Com- 
pany Ltd., from which resigned 
1928 organize Canadian Pratt Whit- 
ney Aircraft Company Limited. was 
President this new company until 
1948 when became Chairman the 
Board. 1941 also formed and was 
appointed President Canadian Pro- 
pellers Limited, which manufactured 
Hamilton Standard Propellers during 
the war. 

was Director the AITA from 
1939 1941 and its President 1941/42. 
From 1946 1951 was member 
the Executive Council, Canadian Cham- 
ber Commerce. 

Mr. Young, his long association 
with Canadian Pratt Whitney Air- 
craft, has made most important and 
significant contribution Canadian 
aviation. 


THE McCURDY AWARD 1957 


The McCurdy Award, for outstand- 
ing contribution the aeronautical 
technical field, has been regarded the 
Institute’s premier award, since was 
introduced 1954. (It was introduced 
the Institute Aircraft Technicians 
simultaneously with the merging the 
IAT with other aeronautical groups 
Canada form the CAI.) The Award 
consists Trophy and Silver Medal. 
Each year the past has been pre- 
sented personally the Hon. 


McCurdy but this occasion was 


unfortunately and the presenta- 
tion was made the President. 


Mr. Floyd, McCurdy Award 
Mr. Floyd 


The President announced that Mr. 
Floyd, Vice-President, Engineering, 
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Avro Aircraft Ltd., had been selected 
the winner the McCurdy Award 
for 1957 and, after the Secretary had 
read the citation, Mr. Floyd mounted 
the rostrum and received the presenta- 
tion. brief address thanks 
paid tribute all the members the 
Avro engineering team and the RCAF 
which had been responsible for the co- 
ordination the Arrow Weapon 
System Project. 

The citation was follows:— 

Since came Canada from Eng- 
land 1946, Mr. Vice- 
President, Engineering, Avro Aircraft 
Ltd., has materially influenced 
course Canadian aviation. His sustain- 
leadership several years, co- 
ordinating the activities very large 
and competent engineering team, has 
been dominant factor the creation 
the CF-100 and the Arrow, two out- 
standing first-line fighters designed and 
manufactured Canada. has carried 
his responsibilities not only with ef- 
ficiency but with vision and enterprisc. 

The extremely advanced conception 
the Arrow (CF-105) demanded very 
great effort from the Avro engineering 
group. has been major aeronautical 
development magnitude and com- 
plexity never before attempted, probing 
into fields far beyond the state the 
art and fraught with innumerable un- 
known difficulties. The responsibility 
for the many.decisions which had 
made the design stages such 
aircraft rested unusually large 
degree upon Mr. Floyd. The quality 
his technical judgement and his 
infectious energy may measured 
the speed with which the project has 
been carried through. The factory com- 
pletion the first Arrow last year 
tribute his direction this very 
exacting engineering programme. 

For this important contribution that 
Mr. Floyd has rendered the Can- 
adian aircraft industry during the last 
twelve years, culminating the design 
and development the Avro Arrow, 
has been selected the winner 
the McCurdy Award for 1957. 


(CASEY) BALDWIN AWARD 


The (Casey) Baldwin Award 
was introduced 1957 and given 
the author the best paper, terms 
originality material and writing skill 
presentation, published the Can- 
adian Aeronautical Journal during the 
preceding calendar 
Rupert Turnbull Lecture, which in- 
variably published the Journal ex- 
cluded from this competition.) The 
Award consists Silver Medal. 


Mr. Soucy 
The President explained the purpose 


(The 


this Award and announced that the 
winner was Mr. Soucy the 
RCAF Air Materiel Command, for his 
paper entitled “Reliability Control 
Electronic Equipment Aircraft and 
Weapon Systems: General and Manage- 
ment Aspects”. This paper had appear- 
the Journal September 1957. 
then called upon Mr. Soucy and 
presented the Medal him. Mr. Soucy 
said few words expressing his thanks 


Mr. Soucy, Baldwin Award 


THE TURNBULL PROPELLER 


Before proceeding the Rupert 
Turnbull Lecture, the President alluded 
the two-bladed wooden propeller 
the table front him and read the 
following letter from Mr. Dunn 
Bristol. 

few weeks ago Dr. Russell 
told was delivering the 
Rupert Turnbull Lecture before the 
Canadian Aeronautical Institute. 

“During the course our conversa- 
which had possession designed 
for the Sage aircraft 1916 
Rupert Turnbull, ‘Papa’ Turnbull 
was affectionately known. 


“He was one small team engaged 


new aircraft design work with the 


Aircraft Group Fredk. Sage Co. 
Ltd. Walton, Peterborough. This 
group was headed two Bristol 
Company pioneers, Mr. Gordon 
England General Manager and Mr. 
Clifford Tinson Chief Designer. 
Wallace Rupert Turnbull was the Aero- 
dynamics Chief. 

few members the original team 
are still the Aircraft business Eng- 
land and one Arnold Parker 
the Aircraft industry Montreal. 

“The propeller came into posses- 
sion after the 1914-18 war when ac- 
quired from sale Sage’s surplus 
aircraft materials. 

“It gives great pleasure present 
this propeller the Canadian Aero- 
nautical Institute memory Wallace 
Rupert Turnbull and added 
pleasure that the presentation can 
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made this time when Dr. Rus- 
sell (with whom worked for years 
before retirement last year) 
giving the 4th Rupert Turnbull 
Lecture. 


would like record thanks 
the RCAF for the generous help which 
they have given conveying the pro- 
peller from England Canada.” 

Dr. Russell, being asked the 


President make the presentation 


Mr. Dunn’s behalf, spoke briefly his 
long association with Mr. Dunn and 
Mr. Dunn’s interest and enthusiasm 
giving this memento Dr. Turnbull 


the 


RUPERT TURNBULL LECTURE 


The Rupert Turnbull Lecture 
was introduced the Institute 1955 
commemorate the pioneering work 
aeronautical engineering carried out 
Dr. Turnbull Rothesay, N.B. 
Each year the Council invites emin- 
ent scientist engineer deliver the 


Dr. Russell, Turnbull Lecturer 


Dr. Russell presenting the propeller behalf Mr. Dunn 


Lecture before the Institute and has 
been customary invite Canadians and 
non-Canadians alternate years. The 
Lecturer receives Certificate and 
honorarium. 


Dr. Russell 


The President introduced Dr. 
Russell, Director and Chief Engineer, 
Bristol Aircraft Ltd., the fourth 
Rupert Turnbull Lecturer. Dr. Russell’s 
paper was entitled “Some Recent Aids 
Aircraft Design”. 


Professor Etkin the University 
Toronto has reported upon fol- 
lows (the full Lecture will published 
later the Journal): 


“Dr. Russell focussed attention his 
lecture the tremendous changes 
which have taken place the process 
and methods airplane design during 
recent years. the early days, design 
was rapid procedure involving much 
intuition and inspiration and limited 
amount theory and research. The 
wind tunnel was the only research tool 
required and the principal aid calcu- 
lation was the slide rule. Proving the 
integrity design after was built 
usually involved more than some 
simple static loading inverted air- 
plane. 

“By contrast, the present day picture 
vastly more complicated. the first 
place, the larger size and weight 
modern civil and military flying ma- 
chines, coupled with their high. per- 
formance, has created situation 
which the number engineering man- 
hours required has gone factor 
about 20. The “designer” today 


not individual, but team. One man 
alone cannot hope cope with either 
the magnitude the complexity 
modern airplane missile design. 


“The tremendous investment involv- 
producing one these modern 
machines makes mandatory reduce 
the risk failure meet the specifica- 
tions the vanishing point, while 
the same time confining the design pro- 
cess reasonable time interval. These 
two requirements, taken together, have 
forced the industry into large-scale 
analysis and testing programs, the like 
which were not imagined twenty 
years ago. 

“Dr. Russell described the two main 
tools analysis, the digital and the 
analogue computer, and gave number 
interesting examples their appli- 
cation important problems aero- 
dynamics, structures, stability and con- 
trol, aeroelasticity, and test data re- 
duction. 


“Dr. Russell also described the great 
strides which have been made testing. 
stated that these were necessary be- 
cause theoretical studies are rarely re- 
garded infallible! Among the very 
interesting testing techniques which 
described some detail, may list 
the following: wind tunnel flutter 
models, free flight rocket-powered flut- 
ter models, full scale flight flutter test- 
ing; structural testing using 
gauges, fatigue testing machines, fuse- 
lage water tank fatigue tests; kinetic 
heating simulation; and 
some the testing programs, tem- 
peratures and external loads are pro- 
grammed simulate actual operational 
cycles. 


“In concluding, Dr. Russell stated that 
when the chance arises inspect air- 
craft the pre-war era, one realizes 
that the engineering standards that 
time were comparatively uncomplicated 
and that sophistication was just begin- 
ning emerge. noted that the de- 
signers that time were less com- 
petent than those today and that 
their personal sense achievement was 
possibly greater.” 


the conclusion the Lecture, the 
President called upon Mr. Ebel, 
Vice-President, Engineering, Canadair 
Ltd., who expressed the Institute’s ap- 
preciation and moved vote thanks 
Dr. Russell, which was warmly ac- 
corded. 
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ANNUAL REPORT 


the Council 


1957-58 


ago the had reached 
critical stage its development, 
particularly with regard its Head- 
quarters establishment and the almost 
embarrassingly healthy state its fin- 
ances. was clear that the time had 
come for major step forward for 
expansion its services, necessary 
some expense its financial reserves 
rather difficult transition has 
now been successfully accomplished. 
all counts has been eventful year, 
this report will show. 


COUNCIL AND EXECUTIVE 


The full Council has met three times 
during 1957-58, once immediately after 
being appointed the Annual General 
Meeting last May, once Montreal 
the occasion the joint 
Meeting October, and once Van- 
couver the time the Mid-season 
Meeting February. addition met 
here Toronto with the new Council 
hand over the administration the 
Institute’s affairs. 

There has always been some difficulty 
holding full Council meetings be- 
cause the terms the Bylaws are ex- 
tremely demanding. They require that 
member from each Branch 
present constitute quorum and, 
with eight Branches distributed from 
coast coast, this very brittle ar- 
rangement; if, any occasion, one 
Branch fails send representative, 
the Councillors from other Branches 
would have made their journeys 
vain. eliminate this risk, form 
proxy was introduced this year, though 
Councillors were urged not take ad- 
vantage it, and gratifying 
record that, with only two exceptions, 
representatives from all the Branches 
were present person all the Coun- 
cil meetings. 

The Executive Committee the 
Council, comprising Council members 
from Ottawa, Toronto and Montreal, 
has met five times, conduct routine 
business and advise the Secretary 
current problems. The Council has been 
kept fully informed the 
work and has been consulted mail 
the more important questions. 
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COMMITTEES 


Seven committees have served the 
Council this year. addition the 
usual four, namely Finance, Admissions, 
Publications and Programmes, and the 
Specialist Services Committee introduc- 
1956-57, two new committees 
were set up; these were the Long 
Range Planning Committee and the 50th 
Anniversary Committee. Each commit- 
tee reports separately but the following 
brief summary the work they 
have done for the Council during their 
terms office. 


Finance 

The Finance Committee 
directed Mr. Dilworth, mem- 
ber the Council, and its members 
have been Mr. Clarke, Mr. 
Taylor and the Treasurer. The Com- 
mittee has worked closely with the 
Long Range Planning Committee 
which reference will made later 
and has managed the finances the In- 
stitute very capably the face diffi- 
cult, changing conditions increases 
staff and equipment and other Head- 
quarters developments. 

Perhaps its most important work has 
been study the Institute’s dues 
structure. The revised scale mem- 
bership dues which the Committee re- 
commended was approved the Coun- 
cil and subsequently accepted vote 
the general membership last Novem- 
ber; was put into effect the Ist 
April, the beginning the current 
fiscal year. The Council believes that 
this measure was wise and timely, much 
everyone deplores the increasing cost 
everything nowadays; for has en- 
abled the Institute forgo further fin- 
ancial assistance from the Royal Aero- 
nautical Society, the Institute the 
Aeronautical Sciences and the Engi- 
neering Institute Canada and, more- 
over, has established more healthy 
relationship between the support de- 
rived from members’ dues and that de- 
rived from contributions from Sustain- 
ing Member companies. 


Admissions 

The Admissions Committee has once 
again been guided G/C Cross- 
land who served Chairman for 


fourth year. accordance with the 
recommendations the previous Coun- 
cil, new arrangement was adopted this 
year and, instead having member 
every Branch, the Admissions Commit- 
tee has consisted solely G/C Cross- 
land, Mr. Finlayson and Mr. 
Long, all Ottawa. Because 
Chairman’s experience and the fact that 
its members could meet frequently 
discuss each case detail, this Com- 
mittee was invested with full powers 
admission, without reference 
Council except cases disagreement 
doubt. This innovation has resulted 
more rapid processing the appli- 
cations and there every reason 
believe that the standards grading 
have been consistently maintained. 


Publications 

The Publications Committee appears 
have upheld the very creditable qual-. 
ity the Journal, which remains one 
the most important services the 
readily available for consultation 
Headquarters staff, the Committee has 
been located Ottawa. Mr. Hall 
has been its Chairman and Mr. Glin- 
ski, Mr. Templin and Mr. 
Dunsby have served its other mem- 

spite its growing reputation, the 
Journal still handicapped dearth 


_of good material and the Committee has 


given considerable thought this prob- 
lem. Ultimately, course, the solution 
must rest with the membership; there 
doubt that among the members 
the Institute there are plenty poten- 
tial authors, doing work which would 
interest others; the difficulty 
get them recognize this interest 
and record their work the form 
papers, notes and correspondence 
suitable for publication. 

Financially the Journal continues 
pay for itself small margin, far 
printing and distribution costs are 


concerned. But the margin uncom- 


fortably small and some increase ad- 
vertising revenue desirable. S/L 
McLeish has been helping the Pub- 
lications Committee with special pro- 
ject this subject advertising sales, 
which should bear fruit the coming 
year. 
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The Council would like thank the 
members the Editorial Board, who, 
without credit recognition, have 
studied and assessed every paper sub- 
mitted for publication during the year. 

Finally review the Institute’s 
out tribute Mrs. Ross, Assistant 
the Secretary, who has managed edit 
and produce the Journal (and the List 
Members) almost single-handed, 
addition the performance her 
many other duties. 


Programmes 


The Programmes Committee has 
major responsibility laying out the 
Institute’s meetings. must also give 
what help can the Branches, noti- 
fying them speakers visiting their 
areas and forth. Because the im- 
portance this work, the Chairman 
the Programmes Committee 
tionally member the Council and 
this year Mr. Orr has filled the 
post; the other members have been the 
Chairmen the Branch Programmes 
Committees, Mr. Klein To- 
ronto, Mr. Phillips Montreal, 
Mr. Kelland Ottawa, Mr. 
McConachie Vancouver, Mr. 
Cold Lake and Mr. Wallworth 
Halifax-Dartmouth. 

The programme which this Commit- 
tee has provided this year will de- 
scribed later. future planning, the 
Committee has prepared chart the 
staple subjects for sessions such 
aerodynamics, structures, propulsion, 
airline operations, education 
ing, electrics and electronics and has 
laid them out, recurring 
frequency, the years ahead. This 
overall plan provides framework 
which topical subjects (the current ones 
are perhaps and Space 
Travel) can added relatively short 
notice. The dates and places the In- 
stitute meetings the end 1961 have 
also been established and accommoda- 
tion has been reserved. 


Specialist Services 

The Specialist Services Committee 
has been located Vancouver this 
year, under the Chairmanship Mr. 
McWilliams. Mr. Bertalino, Mr. 
and W/C McNee have provided 
committee membership wide 
range interest and experience. This 
Committee has formulated and put for- 
ward recommendations for country- 
wide scheme Student Awards, which 
the Council has adopted and which will 
introduced the coming year. 
addition the Committee has developed 
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proposal for Thesis Topics List, simi- 
lar that used the I.A.S. Both 
these projects provide excellent ex- 
amples the way which the Spe- 
cialist Services Committee can suggest 
new fields Institute endeavour. 


Long Range Planning 


has been said, was recognized 
year ago that the Headquarters estab- 
lishment was overloaded and that the 
Institute was 
funds, which ought used the 
service its members. expansion 
Headquarters staff and facilities seemed 
offer ready solution both prob- 
lems. However, any expansion would 
have major one, involving not 
only additional staff and equipment but 
also move larger quarters. seem- 
prudent have good look before 
leaping and lay out some fairly spe- 
cific plans for the next four five 
years. this end Long Range Plan- 
ning Committee was appointed, under 
the Chairmanship the Vice-President, 
Mr. Britton, and comprising, 
addition, Mr. Gray, Mr. 
Hamer and Mr. Uffen. 

This Committee held important 
meeting with the Finance Committee 
last July and subsequently produced 
series charts forecasting the develop- 
ment the Institute’s services its 
members, and the growth its mem- 
bership and budget, the year 1961-62. 
These charts have proved great 
assistance the Council and have pro- 
vided background against which such 
steps the expansion the Institute’s 
Headquarters could planned and 
financed businesslike manner. 
Copies have been sent all Sustaining 
Members. 


50th Anniversary Committee 


Because the year 1959, the 50th An- 
niversary Powered Flight Canada, 
was likely entail some rather special 
planning, the Council appointed 50th 
Anniversary Committee develop some 
ideas and recommend activities ap- 
propriate the occasion. CDR 
Morris, member the Council repre- 
senting the Halifax-Dartmouth Branch, 
was appointed its Chairman, for the 
very good reason that all plans were 
likely centred Nova Scotia, 
where the first flight took place. CDR 
Smith, also the Halifax-Dart- 
mouth Branch, was appointed serve 
with him. Working with the Secretary, 
who has represented the Institute 
body known the National Coordinat- 
ing Council for the Golden Anniver- 
sary Flight Canada, this Commit- 
tee has put forward 
proposals, which will mentioned 
later this report. 


HEADQUARTERS 


much for the Committees; now 
turn developments Headquarters. 
the basis the long range planning, 
the Council authorized increase 
the Headquarters establishment amount- 
ing about 50%, both office space 
and staff. move larger premises 
took place October and, Decem- 
ber, Taylor was appointed 
Assistant Secretary. 

Last September the Secretary was 
sent England represent the 
the Anglo-American Conference. 
kept his eyes and ears open and had 
some useful conversations with both 
R.Ae.S. and I.A.S. Officers; came 
back full ideas for the better ad- 
ministration the Institute 
improvement its meeting arrange- 
ments. 


BRANCHES AND SECTIONS 


The eight Branches have staged full 
programmes during the year and all 
them have increased their memberships. 
The formation one new Branch, 
Calgary, has recently been approved 
the Council; the long-established little 
group members Calgary are 
congratulated attaining Branch status. 

The Student Sections the Toronto 
and Vancouver Branches continue 
flourish and the Ottawa Branch has or- 
ganized enthusiastic Student Section 
the R.M.C. Kingston. Progress has 
also been made the rather difficult 
task organizing effective Student 
Section Montreal. almost goes 
without saying that Student Section, 
the Provincial Institute Tech- 
nology and Art, will quickly develop 
major feature the new Branch 
the Institute develop, this coun- 
try, sense professional association, 
with broad common interests the 
technical field, the Council lays great 
importance these Student Sections; 
for the future Canadian aviation rests 
with the Student members and the In- 
stitute should its utmost help and 
encourage them. 

One new Specialist Section has been 
added since the Test Pilots Section was 
formed 1956-57. This the Pro- 
pulsion Section (which was forecast 
last year’s report the “Rocket Sec- 
tion”). The new Section was formed 
only this spring and has not yet become 
fully organized, but has held election 
its first Officers and its first business 
meeting will take place during this An- 
nual General Meeting the Institute. 
The American Rocket Society has taken 
great interest the formation this 
Section and has generously offered 
cooperate its work. 
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perhaps premature say very 
much about the proposed Astronautics 
Section, except that Interim Com- 
mittee has been appointed make pre- 
liminary plans. This Committee consists 
Templin and Dr. Whillans. 
has been argued some quarters that 
the Institute should not concern itself 
with astronautics, that astronautics and 
aeronautics are separate subjects. This 
more than play upon words 
one might well say that navigation 
not applicable anything that does not 
travel upon the sea. Clearly astronautics 
natural extension aeronautics and 
the Institute must extend its interests 
into outer space; Specialist Section 
offers convenient medium for such 
venture but Canadian Astronautical 
already existence and the possibilities 
some form affiliation are being 
explored. 


MEMBERSHIP 


The membership the end March 
was 2,121, increase 299 over the 
1,822 members good standing the 
end March last year. During the 
fiscal year, 134 members 
through death, resignation forfeiture 
membership for non-payment 
dues. 

The membership today 2,142, 
against 2,020 the date the Annual 
General Meeting 1957. 


PROGRAMMES 


The Institute’s programme for the 
year has consisted three two-day 
meetings and one-day symposium 
Foreign Objects, held October. 

The first the meetings was the 
Montreal the 21st and 22nd October. 
Its programme included technical 
papers and panel discussion Edu- 
cation and Training; the total registra- 
tion was 477. was very enjoyable 
affair, these Joint Meetings always 
are, and the papers presented were 
high 

The Mid-season Meeting, held 
the 27th and 28th February Van- 
couver, successful, con- 
sidering its distance from the larger 
Branches and the consequent significance 
February weather and current re- 
strictions travel. The registration was 
145, which 46, nearly one-third, came 
from the east. The technical programme 
included papers, one which was 
presented special session the 
evening, tried for the first time and 
with great success this occasion. 

This Annual General Meeting the 
third major meeting the year. Here 
again change from previous practice 
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has been introduced. Since its inception, 
the Rupert Turnbull Lecture has 
been included the programmes the 
Meetings, but seems 
more appropriate that this, the pre- 
mier lecture the Institute, should 
delivered meeting sponsored ex- 
clusively the furthermore, 
the occasion its delivery might well 
elaborated into special ceremony 
for the presentation the Institute’s 
other Honours and Awards. Such 
ceremony will, therefore, take place this 
afternoon before the delivery the 
Rupert Turnbull Lecture for 1958. 
addition these Institute meet- 
ings, the Branches have held meetings 
regularly throughout the season. 
rough calculation will indicate that, un- 
der the Branch 
grammes taken together, about 100 
technical papers have been delivered 
Canada the last twelve months; this 
quite significant contribution the 
dissemination information. 


OTHER SOCIETIES 


The Institute’s relations with other 
technical societies are better than they 
have ever been and that has always 
been good. 


Grants 


was reported above that the In- 
stitute has been able forego further 
financial assistance from the 
the and the E.I.C. These three 
societies had,,.very generously under- 
taken make annual grants the 
for five years after its formation, 
give fair chance establish 
itself. result the replanning 
the Institute’s activities and the reassess- 
ment its finances which took place 
this year, the Council considered that 
the fifth and final grants were longer 
necessary for survival and that, fact, 
the status and self-respect the Insti- 


tute would enhanced members 


themselves were shoulder more 
the financial responsibility. Apparently 
the membership thought too; for the 
necessary amendment the Bylaws was 
carried with comfortable margin over 
the two-thirds majority required. 

Needless say, this gesture finan- 
cial independence has been very well 
received the three societies. They 
realize that without their help their 
offspring might never have got under 
way all and they take parental pride 
the C.A.I.’s progress. 


Anglo-American Conference 


Since 1947, the R.Ae.S. and the 


have held series biennial meetings, 
alternating between Great Britain and 
the the last this series 
Anglo-American Conferences was held 
England last year. This distinguished 
partnership has now invited the 


participate its next Conference, 
held New York 1959. The in- 
vitation bestows upon the Institute 
great compliment and honour, which 
are most sincerely appreciated. un- 
derstood that the plans may include 
one-day visit Canada and the Insti- 
tute would very pleased such 
opportunity welcome the British and 
American delegates even for short 
time during Canada’s 50th Anni- 
versary year. 


International Council the 
Aeronautical Sciences 


Another international event which 
the Institute will take part the First 
International Congress the Aeronauti- 
cal Sciences, which will held 
Madrid next September. Early 1957, 
Dr. Green, the first President 
the Institute, was invited represent 
Canada the preliminary planning 
this Congress and, the plans have de- 
veloped, has kept the Council fully 
informed. The C.A.I. has now been 
formally invited represent Canadian 
scientists and engineers the Interna- 
tional Council; and has accepted. 

Canadian paper will presented 
the Madrid Congress and hoped 
that many members the Institute will 
able attend. The Congress will 
take place immediately after the 
Show Farnborough. 


American Rocket Society 


There one other development 
note the Institute’s relations with 
other societies. The C.A.I. was founded 
bring together the members the 
various aeronautical groups, operating 
inoperative, which existed Canada 
before 1954, and has always contend- 
that the country could not support 
justify more than one technical so- 
ciety devoted aeronautics and related 
subjects. Consequently the above-men- 
tioned Propulsion Section was started, 
the pre-Sputnik days, cover the 
current interest the work the Am- 
erican Rocket Society and forestall, 
possible, the establishment A.R.S. 
Sections Canada. Happily the Am- 
erican Rocket Society proved 
most cooperative; their Council agreed 
not set Sections Canada 
competition with the Institute, help 
and advise the activities the Pro- 
pulsion Section, and enter into 
agreement with the Institute, whereby 
members either organization could 
purchase the other 
member rates. 

The Council wishes express its ap- 
preciation this friendly gesture and 
looks forward exchange speak- 
ers, occasional joint meetings and the 
development other cooperative pro- 
jects between the A.R.S. and the 
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1959 


Next year, 1959, will the 50th An- 
niversary Powered Flight Canada 
and the Council has laid special plans 
celebrate the event; fact the whole 
annual programme will modified 
suit the occasion. Firstly there will 
Mid-season Meeting, the usual 
sense, but instead Special Anniversary 
Meeting will held Montreal 
the 23rd and 24th February. Although 
there will Mid-season Meeting, 
the Halifax-Dartmouth Branch will have 
chance show its mettle when the 
Annual General Meeting for 1959 
held Keltic Lodge, Ingonish, N.S., 
the 15th, 16th and 17th June. Keltic 
Lodge quite near Baddeck and the 
programme will include visit that 
historic site, which time quarter- 
scale model the Silver Dart, present- 
the Institute, will unveiled. The 
earlier plan, build full-scale model 
the Silver Dart, had abandoned 
when was found that the R.C.A.F. were 
working similar project; this quar- 
ter-scale model, metal and designed 
stand out doors, has taken its place. 


During the last few months the In- 
stitute has played active part the 
work the National Coordinating 
Council for the Golden Anniversary 
Flight Canada. This body, represent- 
ing practically everybody 
with Canadian aviation the Armed 
Services, the Industry, the Airlines and 
several organizations such the Air 
Cadet League and the Canadian Owners 
and Pilots Association has been set 
avoid conflict the programmes 
its respective members and, where pos- 
sible, coordinate these programmes 
into broad national celebration 
throughout the year. its contribution 
this national effort, the Institute has 
invited the National Coordinating Coun- 
cil hold its monthly meetings the 
Institute’s Headquarters and 
vided office space for its full-time man- 
should added that the life this 
National Coordinating Council ex- 
starting last April. 


EDUCATION AND TRAINING 


the field Education and Train- 
ing, the Council reappointed the six 
Provincial Committees first set 
1956-57. These Committees have been 
left very much their own devices and 
have brought influence bear edu- 
cation and training problems all sorts, 
whenever the opportunity offered. 


The Chairmen these Committees 
have been Mr. Hartley British 
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Alberta, Mr. Hovey Manitoba, 
Professor Loudon Ontario, Mr. 
Garrard Nova Scotia. Mr. Mc- 
Intyre has served for second year 
the member the Council primarily 
responsible for the Institute’s education 
and training interests and has acted 
Chairman two meetings repre- 
sentatives all the Provincial Com- 
mittees. These meetings were held 
Montredl October and Ottawa 
March and they produced some very 
stimulating and exchange 
ideas between the various Provinces. 


The Institute was invited send 
delegate the Canadian Conference 
Education held Ottawa last Feb- 
ruary. Fortunately Professor Loudon 
was able represent the this 
important gathering and reported his 
impressions the meeting the Pro- 
vincial Chairmen March. 


general might said that, due 
changing conditions the Industry, 
the demand for scientists and engineers 
seems eased for the time being, 
but the demand for the immediately 
sub-professional levels, the technologists 
and technicians, likely increase 
their value and their place the scheme 
things becomes more generally re- 
cognized. The promotion this re- 
cognition one the Institute’s prin- 
cipal objectives has always been. 


HONOURS AND AWARDS 


has been stated, the announcement 
the appointment Honorary Fel- 
lows and the presentation the Mc- 
Curdy Award and the (Casey) 
Baldwin Award will take place before 
the delivery the Rupert Turn- 
bull Lecture this afternoon; but men- 
tion should made the Rupert 
Turnbull Lecture for 1957, which was 
delivered Dr. Patterson the 
Meeting last October. Dr. 
Patterson’s lecture entitled “Aerophysi- 
cal Problems Flight Extreme Al- 
titudes and Speeds”, apart from being 
very fine lecture, served reminder 
the high quality work which being 
done, here Canada, the Institute 
Aerophysics under Dr. Patterson’s 
direction. 


ELECTION FELLOWS 


The Council has just completed the 
election Fellows for 1958. The nomi- 
nation and election Fellows 
grave responsibility, since the prestige 
the Institute depends great ex- 


tent upon the stature those admitted 
its highest grade membership. 
Each candidate must have been As- 
sociate Fellow for least one year and 
the Council four the existing 
Fellows. then for the Council 
decide, letter which these 
nominees possesses the necessary, very 
exacting qualifications set out the 
Bylaws. 
The members admitted Fellowship 

this year are: 

Mr. Baker 

Mr. Britton 

Mr. Buller 

Mr. Gray 

Mr. Guthrie 

A/V/M Hendrick 

Dr. Sharp 


NEW COUNCIL 


the beginning yesterday’s meet- 
ing between the retiring Council and 
the Council for the coming year, the 
new Council elected its President and 
announce the names the new Presi- 
dent and his Council, partly because 
introduces new regime roi est 
mort, vive roi and partly because 
the announcement always arouses far 
more interest than the foregoing recita- 
tion the events the past year; such 
forward-looking healthy trait. 

These then are the names the new 
Council: 

President Dr. Patterson 

Past President G/C Foottit 

Vice-President Dr. MacPhail 


Councillors 
Mr. Dilworth, Toronto 
Mr. Hanna, Toronto 
Mr. Uffen, Toronto 
Mr. Ades, Montreal 
Mr. Harvie, Montreal 
Mr. Boyd, Montreal 
Mr. Orr, Ottawa 
Mr. McCollum, Vancouver 
Mr. Bryan, Vancouver 
Mr. Robinson, Winnipeg 
F/L Deslauriers, Winnipeg 
S/L Moran, Edmonton 
Mr. Portlock, Edmonton 
W/C Hoye, Cold Lake 
Mr. Prentice, Cold Lake 
CDR Morris, Halifax-Dartmouth 
Mr. Garrard, Halifax-Dartmouth 
S/L Barrett, Calgary 
Mr. Zmurchyk, Calgary 


The retiring Council hands the baton. 
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Report the Finance 


Committee 1957-58 


The Institute has enjoyed successful 


year financially. may seen from 
the Auditor’s Report, Total Income ex- 
ceeded Total Expenditure $7,788.14. 
This surplus, while. considerably 
than that prior years, nevertheless 
satisfactory when considered relation 
the expanded activities the Insti- 
tute and the related increases staff, 
enlarged headquarters facilities and 
necessary capital outlays. 


The accumulated surplus account now 
stands $47,745.68. this sum, $20,000 
has been set aside Fund for Scholar- 
ships and Awards. The remaining 
$27,745.68 constitutes Reserve. This Re- 
serve comprises net Liquid Assets 
approximately $25,000 and Fixed Assets 
(at depreciated book value) roughly 
$3,000. should noted that the 
$20,000 Fund while arbitrarily set aside 
for Scholarships and Awards has not been 
set endowment and can ac- 
cordingly considered additional 
reserve. 


Comparative analyses Revenue and 
Expenditures for 1956-57 and 1957-58 
reflect several significant changes re- 
spect the fiscal affairs the Institute. 
The principal items worthy note are: 


(1) drop Sustaining Membership 
revenue about $5,000. 


(2) rise individual membership 
revenue about $2,000. 


(3) increase remissions 
Branches about $1,000. 


(4) rise interest derived from in- 
vestments about $1,000. 


(5) Essentially change net revenue 
derived from Meetings Publica- 
tions. 


(6) increase salary costs about 
$3,000 due increase head- 
quarters staff. 


(7) increase headquarters oper- 
ating expenses about 
rental larger space and 
increased consumption operating 
supplies. 


Increased travel expenses head- 
quarters staff about $1,000, in- 
cluding visits the Secretary 
-the U.K. and the West Coast. 


Increased capital outlay about 
with outfitting the new headquar- 
ters office. 


— 
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The combined effect the above 
factors results overall reduction 
Surplus “earnings” nearly $12,000 
compared with 1956-57. 


This significant change 
operations the should not 
cause for serious alarm. Neither, how- 
ever, matter for complacency. 
prior years basic objective fiscal 
policy has been build healthy 
operating reserve roughly equivalent 
one year’s operating expenses. This 
objective has not yet been reached, be- 
cause the expanded scale operations 
causes increase objective and has 
not been matched corresponding 
increase revenue. previously point- 
out, however, the Accumulated Sur- 
plus Reserve Fund has been aug- 
mented substantial sum during the 
year while concurrently supporting the 
expanded scale activity and expendi- 
ture. 


Several other matters which occupied 
the attention the Finance Committee 
during the year are worthy brief 
comment. 


MEMBERSHIP FEE SCHEDULE 


With the aim achieving more 
equitable balance between income de- 
rived from individual members versus 
Sustaining Members and free the 
C.A.I. from the need for further Grants 
from the Royal Aeronautical Society, 
Institute the Aeronautical Sciences 
and Engineering Institute Canada, 
increased schedule fees for individual 
members was implemented and will be- 
come effective 1958-59. 


BUDGETARY CONTROL SYSTEM 


new system budgetary control 
was devised and implemented. This 
takes the form annual forecast 
income and expenditure various cate- 
gories divided into quarterly periods. 
Actual figures are recorded and com- 
pared with the budget forecast the 


end each quarter. This system ap- 


pears both simple and effective 
and should provide adequate advance 
warning trends either income 
expenditure that appropriate correc- 
tive action can initiated early 
date. 


ACCOUNTING RECORDS 


The total costs and expenses 
ings are now incorporated into head- 
quarters’ accounts. Previously head- 
quarters’ accounts and annual 
ments only reflected the net revenue 
deficit from meetings. 


previously referred to, Fund has 
been set for Scholarships and Awards 
from the Accumulated Surplus Account. 


STAFF BENEFITS 


Some consideration was given ex- 
tending the Retirement Benefit plan 
additional members the staff. The 
demands other affairs precluded posi- 
tive action being taken however and 
this matter therefore 


next year’s Committee for 
action. 


DRAFT BUDGET FOR 1958-59 


Following the practice initiated, 
believe the 1956-57 Finance Com- 
mittee, draft budget for 1958-59 has 
been prepared for the guidance the 
incoming Finance Committee, and 
word caution seems appropriate 
this regard. During the forthcoming year 
the Institute will feel the full impact 
increased expenditures resulting from 
its expanded scale operations. With 
the benefit the increased schedule 
Membership Fees and allowing for 
come, appears possible carry out 
the projected programme for 1958-59 


even modest surplus. should kept 
mind, however, that this will only 
possible the projected revenue 
from individual and sustaining member- 
ship sources realized. light cur- 
rently unsettled economic conditions, 
however, this outcome cannot taken 
for granted and close watch should 
venue the months ahead. 


conclusion, should like thank 
the other members the Committee 
for their valued advice and assistance 
during the year. particularly in- 
debted Mr. Luttman who has carried 
the lion’s share work budget fore- 
casts and Mr. Clarke for. his 
sage counsel and for his help respect 
legal matters relative the Staff Re- 
tirement Plan. 
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Current: 


AUDITORS’ REPORT 


THE MEMBERS, 
CANADIAN AERONAUTICAL INSTITUTE, 
ONTARIO. 


have examined the accounting records the Canadian Aeronautical Institute for the 
year ended March 31, 1958, but did not make detailed examination all the transactions 


the year. 


Subject the foregoing, our opinion, the following balance sheet and related statement 
revenue and expenses have been drawn show the true and correct view the 
financial condition the Canadian Aeronautical Institute March 31, 1958, and its 
operations for the year ended that date, according the best our information and the 


explanations given and shown the books. 


ARMSTRONG, CROSS 


OTTAWA, Ontario, 
May 13, 1958. 


CANADIAN AERONAUTICAL INSTITUTE 


BALANCE SHEET 
March 31, 1958 


ASSETS 


Hydro Electric Power Commission Bonds due March 1977........... 


Fixed: 


Liabilities: 


1,743.13. 


LIABILITIES AND SURPLUS 


Accounts payable and accrued charges 
Journal subscriptions received 


Surplus: 
Add: Net revenue for the year—per Statement 
Deduct: Transferred Scholarship and Awards funds.................... 


Scholarship fund 
Awards fund 
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SPECIFIED FUNDS 


Chartered Accountants. 


Statement 


2,250.87 
11,970.00 
83.75 


4,391.58 
1,436.22 


2,480.06 
257.00 


7,788.14 


1,743.13 
18,256.87 


18,000.00 


Canadian Aeronautical Journal 


$37 ,454.38 


2,955.36 


$40 


$12 


27,745.68 


$40 


$20 


$20 ,000.00 


q 
Dominion Canada bonds—3% due September 1966—at cost ............. 


Statement 
STATEMENT REVENUE 


For the year ended March 31, 1958 


Publications: 
24,467.35 
Membership: 
Investment: 
Bond Canada $370.89 


Bank interest 


Miscellaneous: 
Staff benefits 


Statement 
STATEMENT EXPENSES 


For the year ended March 31, 1958 


Meetings: 
7,737.74 
Publications: 
21,814.14 
Remissions Branches and Sections: 
3,574.37 


Prizes: 
Awards 


20,819.12 
Headquarters: 
Travel: 
2,842.59 
Capital Equipment: 
2,247.46 
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1,281.78 
1,178.22 
cretariat: 


Report the Admissions 
Committee 1957-58 


The Admissions Committee for 1957- 
was reconstituted recommended 
the previous year’s Committee and 
was appointed the President fol- 
lows: 

Chairman G/C Crossland 

Members Mr. Long, 

Mr. Finlayson 


The Secretary the Institute also 
serves Secretary the Committee, 
arrangement which has transferred 
considerable administrative work from 
the Chairman the Secretary and his 
capable staff. 

Since all members the Committee 
are residents Ottawa, has been pos- 
sible consider applications meet- 
ings instead correspondence 
formerly. reconstituting the Admis- 
sions Committee, the Council delegated 
full responsibility the Committee for 
admissions, advancements grade 
membership, and determining the eligi- 
bility Student members remain 
that classification. 

The new organization and method 
work the Committee has speeded 
its work great deal and the Commit- 
tee recommends that the present ar- 


Report the Publications 
Committee 1957-58 


The Publications Committee has met 
three times the past year, and most 
the onerous tasks continue fall 
upon the able shoulders our Secre- 
tary and his staff. The Committee also 
acknowledges the assistance time and 
effort the many self-effacing mem- 
bers who contribute behind the scenes, 
not overlooking, course, those who 
boldly submitted their work for pub- 
lication. This gratitude not expressed 
with view sharing responsibility for 
the criticisms those who not ap- 
prove the course our Journal. The 
Committee not without self-criticism; 
and not without misgivings for the 
policy put regular issue the 
hands such diverse membership. 

March 1958, the Journal had 
circulation 2,539 copies, produc- 
tion and distribution cost $18,831.07, 
thereby creating the argument that 
the Journal unwanted child, 

There are those who continue hold 
that the child should educated, which 
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rangements continued. The Commit- 
tee has held fifteen meetings since its 
reorganization and the number can- 
didates admitted the various grades 
given the table below. Last year’s 
figures are given brackets, for com- 
parison. 


Admitted Regraded 
Associate Fellow (24) (7) 
Technical Member 107(151) (11) 
Junior Member 

(Technician) (17) (2) 
364(588) (38) 


Seven applications for regrading were 
not accepted. Eighty applications for 
admission are awaiting return refer- 
ence forms. For the first year, however, 
there has been substantial decrease 
the number new members admitted. 

The Committee pleased note 
that more members have applied for 
transfer higher grade this year and 
feels that there are many members who 
have accumulated sufficient additional 


reasonable. The Journal should repre- 
sent Canada’s best, should not 
claim national status for it. But our pre- 
sent policy demands degree arts 
and science; this must trade. The 
Committee has, therefore, the best 
its ability, performed adagio be- 
tween the dignity our academic elite, 
the brutality our practitioners, and 
the avarice our treasurer. You may 
think that only the latter pleased. 
not! Revenue from the sale pre- 
prints and reprints was only $702.00, 
while the production costs were 
$2,660.61. This deficit has been technically 


“ 


cleared calling the transaction 


our members”. 


The Committee’s greatest task 
gain the submittal high calibre papers 
from brilliant otherwise accomplish- 
gentlemen mostly against vague 
hints reluctance pour out frag- 
rance desert air. Some you will 
doubt writhe little the mention 
deserts closely upon the heels 


experience since their admission 
qualify for higher grade member- 
ship. Such members are urged apply 
for advancement when they feel they 
can meet the qualifications stated the: 
Bylaws. The Committee would iike 
stress, however, that admission the 
grade Associate Fellow requires 
minimum ten years actual experience 
the practice aeronautical science 
engineering. Time spent Univer- 
sity not included the ten years 
requirement, although credit given 
for time spent study for admission 
the lower grades. Experience alone 
not sufficient for admission the 
grades Member Associate Fellow; 
the other requirements given the By- 
laws must also met. 

only careful selection can- 
didates that the Committee can establish 
and preserve the prestige the Insti- 
tute the aviation world, During the 
year the significance the Institute’s 
grades membership has been brought 
the attention the Personnel Man- 
agers all Sustaining Member com- 
panies. understood that the Depart- 
ment Labour has also recognized our 
system grades. 


our recent success watering the stock. 
The increase fees cannot ascribed 
solely the operations the Journal, 
which received (at $2.00 per subscrip- 
tion) total $4,934.28. other 
words, our Journal has some two thous- 
and four hundred and sixty-seven point 
one four faithful readers. Those who 
are withholding papers for the want 
reading fans, please note! 
For some reason, the Publications 
Gommittee charged with the cost 
membership list the exact amount 
$1,002.00. well known that the 
list used Mr. Luttman chiefly for 
mailing notices membership dues, 
notices memberships overdue, and 
threats. the Committee’s opinion 
that the fees collected this manner 
were offset against the cost the mem- 
bership list, profit would shown. 
have the honour, Mr. President, 
submit this report you, and invite 


castigation any the members 
inclined. 
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Report the National 


Programmes Committee 


1957-58 


technical meetings are the key- 
stone the Canadian Aeronautical In- 
stitute and this represents heavy re- 
sponsibility for the Programme Com- 
mittees (both local and national) the 
selection topics and upon the speak- 
ers presenting their papers. The 
vigorous progress aeronautics Can- 
ada has continued and, result, there 
has been real dearth subject ma- 
terial members wishing contri- 
bute, although times intensive ex- 
necessary. brief survey program- 
ming activities and some highlights 
the national meetings and future plans 
are presented below. 


CURRENT ACTIVITIES 


The following brief résumé 
national meetings during the 1957-58 
season. 


Joint Meeting 


accordance with established prac- 
tice, the joint meeting with the Institute 
the Aeronautical Sciences took place 
Montreal the and 22nd Oc- 
tober, 1957. Sessions included Naviga- 
tion and Traffic Control, Propulsion, 
Education and Training, Special Tech- 
niques, Airline Operations and Space 
Vehicles (the latter being very topical 
coinciding with Sputnik I!). 


Mid-season Meeting 


The Mid-season Meeting took place 
Vancouver the 27th and 28th 
February and all accounts was very 
favourably received. Its success owes 
great deal the efforts the Van- 
couver Branch both planning and 
execution. The 
sessions Test Flying, Operations and 
Safety, Electrics and Electronics and 
Inspection and Maintenance. One inno- 
vation was evening session which 
was very well attended. 


Annual General Meeting 


The technical sessions held 
Toronto the 26th and 27th May in- 
clude the following topics: Engineering 
Administration, Production Engineer- 
ing, Computers, Ground Equipment 
and STOL/VTOL Aircraft. 

was decided that the Rupert 
Turnbull Lecture was more appropriate 
the Annual General Meeting and this 
year will presented distinguish- 
British aeronautical engineer, Dr. 
Russell. 
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LONG TERM PLANNING 


his report year ago, pre- 
decessor pointed out the necessity for 
forward planning and serious effort 
has been made provide framework 
for our successors. 


aid future programme plan- 
ning, the Secretary has made analysis 
been extremely valuable 
adequate coverage the many and 
varied interests the membership. The 
dates and places major Institute meet- 
ings have been established the 
end 1961. 

The following brief outline 
future meetings presently conceived: 


Joint Meeting 


This meeting, which will take place 
Ottawa next October, will comprise 
sessions Aeromedi- 
cine, Propulsion, Environmental Test- 
ing, Materials and Aircraft Actuating 
Systems. 


Special Anniversary Meeting 


The Mid-season Meeting will re- 
placed special meeting Montreal 
the 23rd and 24th February, 1959, 
the 50th Anniversary Flight 
Canada. The theme the programme 
will the “Next Years Flight” 
and distinguished international aero- 
nautical scientists and engineers will 
invited contribute. 


Annual General Meeting 


The 1959 Annual General Meeting 
will take place Keltic Lodge Nova 
Scotia the 15th, 16th and 17th June 
and hoped the programme will in- 
clude ceremonies connection with 
the unveiling memorial Baddeck. 


International Plans 


the international scene, the 
sponsoring Canadian participation 
the International Congress the Aero- 
nautical Sciences which takes place 
Madrid the 8th 13th September, 
1958, and hoped there will good 
representation from Canada. 


The next Anglo-American Aeronauti- 


cal Conference will take place New 


York October 1959 and the 
has been officially invited participate 
this occasion for the first time. 
hoped that this conference will include 
least one day Canada for which 
the would act host the 
visiting delegates. 


BRANCH PROGRAMMES 


The local Branches, particularly 
the more remote parts the country, 
frequently request headquarters assist- 
ance obtaining speakers. This pre- 
sents number difficult problems, 
not the least which the mainten- 
ance up-to-date roster speakers 
topical subjects who are able 
travel extensively for this purpose. 
step this direction was inaugurated 
last year with the provision visiting 
speakers the Winnipeg, Edmonton 
and Vancouver Branches through the 
cooperation the National Aeronauti- 
cal Establishment. 


Basically, the selection speakers 
must always rest with the Branch Pro- 
grammes Chairmen who are the best 
position judge the interests their 
membership. However, the national 
body might help future sponsor- 
ing circuit tour one two out- 
standing speakers each year. 


SYMPOSIA 


order broaden its services, the 
has undertaken sponsor Sym- 
posia devoted special problems 
current interest. The first experiment 
was Symposium “Foreign Objects” 
which took place Ottawa the 24th 
October last year following the Joint 
Meeting Montreal. This was well at- 
manufacturers and the Services and 
very useful discussion the problems 
and proposed solutions ensued. 


hoped that this technique can 


exploited future and sugges- 


tions from the members suitable 
topics would welcome. 


COMMITTEE AFFAIRS 


The Committee comprises the Pro- 
gramme Chairmen the various local 
Branches together with member 
the Council acting Chairman. Its 
primary function programme plan- 
ning for the national meetings but with 
the very important task also assisting 
coordinating local activities wher- 
ever possible. 

The dual obstacles time and dis- 
tance have precluded any meetings 
hoped that this can rectified 
future, least the extent conven- 
ing the first Institute Meeting held 
after the Annual General Meeting each 
year. 
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MEETING ORGANIZATION 


The management our meetings has 
steadily improved with practice, al- 
though there still appears some 
reluctance curtail the speaker who 
overruns his time allowance. Our most 
serious shortcoming, however, the 
lack really critical discussion. This 
difficult accomplish without advance 


Report the Specialist 
Services Committee 1957-58 


The Committee for 1957-58 was con- 
stituted follows: 


Mr. McWilliams—Chairman 
Mr. Bertalino 

Mr. Cameron 

W/C McNee 


The Committee met several oc- 
casions during the year consider ways 


Report the Long Range 
Planning Committee 1957-58 


the title indicates, the Committee 
was set for the first time this year 
provide direction the Ex- 
ecutive and Council matters concern- 
ing the future the organization. 


The Committee was asked con- 
sider the future under the following 
general headings: 


(1) Facilities and organization the 

(2) Objectives and potential 

(3) Resulting financial programme 


Accordingly, the Chairman was asked 
choose experienced members 
senior grade and administrative ability 
provide the necessary plan attack. 
The members asked act this 
mittee were Mr. Hamer and Mr. 
Gray Vancouver provide the 
western point view. 

July 25, 1957, key meeting was 
held Toronto conjunction with 
the Finance Committee discuss C.A.I. 
forward planning under the following 
subjects: 
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copies papers and probably requires 
the assignment one two discussion 
leaders. Nevertheless, should en- 
deavour improve the quality our 
discussions, which after all one the 
important objectives presenting 
papers before technical audience. 

conclusion, the Committee must 
pay tribute the unflagging efforts 


and means providing additional ser- 
vices specialist interests. Activity 
centred three main areas: the estab- 
lishment Technicians Section, the 
compilation Thesis Topics List, 
and the review previous proposal 
for Student Awards submitted the 
1956-57 Council. Formal proposals cover- 
ing the last two items were approved 
principle the February 27th, 1958, 
Council meeting. 


(a) Review existing facilities and 
staff. 


(b) C.A.I. services the general mem- 
bership. 

(c) Services Sustaining Members. 

(d) position Canada’s avia- 
tion picture. 

(e) Participation the International 
Council the Aeronautical 
Sciences. 

(f) Participation the preservation 
aviation history Canada. 

(g) Increasing independence the 

requested Council, the Com- 
mittee came with recommendations 
with regard the inadequacy the 
facilities and staff the C.A.I. Head- 
quarters, after careful consideration 
the potential growth the Institute 
and meeting the ever increasing load 
the Secretary. Mr. Luttman was direct- 


Council seek larger and more 
suitable quarters within the same build- 
ing, acquire the additional equipment 
necessary for the office, and retain 
the services Assistant Secretary. 


the Secretary and his staff upon whom 
the real burden meeting arrange- 
ments falls. Apart from correspondence, 
coordination, expediting etc., Charles 
Luttman has had make good the 
shortcomings the Committee, and 
whatever success has been achieved over 
the years due small measure 
his personal initiative and hard work. 


Looking back over the year re- 
gretted that little has been added the 
terms reference for the Committee. 
Our successors might find profitable 
explore the possibility working 
more closely with the Long Range 
Planning Committee. thought pos- 
sible that the S.S.C. might serve useful 
function the detailed consideration, 
the discretion Council, certain 
the plans the L.R.P. Committee. 


should noted that all the fore- 
going has been carried out with 
noticeable improvement the opera- 
tions. 

the general membership, recommenda- 
tions were suggested Council 
many ways which improvement 
could made existing services. 
Some the more important recom- 
mendations involve the support spe- 
cialist Sections and the offer addi- 
tional facilities setting and operat- 
ing independent meetings through the 
local Branches; planned 
grammes cover the more remote sec- 
tions and additional support 
quarters cover the expenses expert 
speakers special circumstances. was 
also suggested that more effort should 
made have facilities and aid given 
members the preparation and pre- 
sentation papers. the principle 
Awards had already been agreed 
the Institute, was recommended that 
provision should made cover 
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scholarships, bursaries and post graduate 
assistance all academic levels. The 
charts outlining the growth the 
which are part published 
document mentioned 
the inclusion funds required for the 
support the recommendations men- 
tioned over the period the next five 
years. 


the matter services Sustain- 
ing Members, fair indicate that 
the primary interest the Sustaining 
Members that the C.A.I. should foster 
lively and healthy engineering body 
Canada improve the standard 
technical manpower Canadian avia- 
tion. The Sustaining Members them- 
selves were not particularly interested 
direct service from the but 
was felt that they should kept abreast 
our activities pertaining industry. 
The recommendation that document 
should produced provide informa- 
tion the growth and planning the 
was heartily endorsed the 


Report the 50th 
Anniversary Committee 


1957-58 


The two main events scheduled for 
the commemorate the 50th 
Anniversary Powered Flight Can- 
ada are: 

(1) Special Spring Meeting 
held the Queen Elizabeth Hotel, 
Montreal, the 23rd February, 
1959. This date coincides with the 
McCurdy. 

(2) Annual General Meeting held 
Keltic Lodge, Ingonish, N.S., 
the 15th, 16th and 17th June, 1959. 
Keltic Lodge about miles from 
Baddeck, N.S., where 
flight took place, and planned 
spend one the days the 
meeting Baddeck where model 
the Silver Dart will unveiled. 


The Committee recommends that 
care taken refer the Com- 
mittee the 50th Anniversary Pow- 
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Council and the Long Range Planning 
Committee was asked provide the 
basic information from which report 
could sent industry. This docu- 
ment, which indicated the growth 
the C.A.I. with regard the effort 
expended, the planned growth 
membership, the planned annual ex- 
penditure and the immediate income re- 
quirements the end the year 1962, 
was published during the fall and re- 
leased all Sustaining Members. 

The actively participating 
the activities the International Coun- 
cil the Aeronautical Sciences way 
Dr. Green, now resident the 
U.S. and former President the 
This world wide organization, 
which presently the initial stages 
formation, will demand more 
participation and support the future 
and will undoubtedly reported upon 
more detail. 

With regard the Institute’s activity 
matters historical significance 


ered Flight prevent any 
confusion with any committee the 
National Coordinating Council for the 
Golden Anniversary Flight Can- 
ada, which the active 
member. should also stressed that 
what are trying honour the 
work the Aerial Experiment Asso- 
ciation rather than just the flight 
McCurdy. 


had hoped have our Patron, 
H.R.H. The Prince Philip, attend the 
meeting February but the moment 
this appears unlikely. The Secretary 
doing his usual good job and the plans 
for this meeting are going ahead 
schedule. The problem getting into 
the exhibition business such meetings 
has come up. believed that 
might try this out this meeting. 
has become standard practice have 
such exhibitions meetings profes- 


was considered that, least within the 
next five years, the Institute should con- 
fine its activities the support and 
participation the work the Asso- 
ciate Committee for National Avia- 
tion Museum which the Secretary 
already member. 

Finally, recommendation was put 
forward the Council that, view 
the forecast and the optimistic future 
the organization, should inform 
the and the LA.S. that their 
yearly support has been very much ap- 
preciated and are now position 
carry completely self suffi- 
cient Canadian organization. 

recommended that this Commit- 
tee maintained keep watching 
brief the overall objectives and 
future planning the organization. 
felt that the publication statis- 
tical documents indicating the plans 
the general membership and Sustaining 
Members, more lively interest the 
organization will sustained. 


sional societies and well handled can 
source revenue the society 
with effort their part. 

definite plans for the meeting 
Nova Scotia other than the reserving 
Keltic Lodge have been made; 
for the ceremony Baddeck, the pro- 
posal that one-quarter scale model 
the Silver Dart constructed 
aluminum and placed pedestal 
the Lagoon, lake situated 
grounds the Alexander Graham Bell 
Museum. The estimates the cost 
the model and other incidental expenses 
will probably about $3,000. 

The Nova Scotia Travel Bureau and 
the Baddeck Board Trade are being 
very cooperative. The Armed Forces 
have indicated that they are also willing 
assist and possible that large 
fly-past could arranged the time 
the unveiling. 
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JOINT MEETING 


Programme 
October 7th Morning 9.00 a.m. 
AEROMEDICINE 
Chairman 


G/C 
Scientific Advisor 
Institute Aviation Medicine, RCAF 
The Design Training Equipment 
Dr. 
Chief Human Engineer 
Grumman Aircraft Engineering Corp. 
Functional Mockups for Aircrew 
Dr. 
Assistant Chief Scientist and Director Biosciences Research 
Defence Research Board 
Recent Studies Human Requirements Hypersonic Escape 
Dr. HETHERINGTON 
Technical Director 
Directorate Life Sciences, ARDC, USAF 


AEROELASTICITY 
Chairman 
Director, Research and Advanced Development 
Canadair Limited 
The Use Models Aeroelastic Analysis 
Chief Aeroelasticity 
Avro Aircraft Limited 
The Flutter Low Aspect Ratio Wings 
Head, Aero Mechanics Dept. 
Jr. 
Head, Aeroelasticity Sect. 
Cornell Aeronautical Laboratory, Inc. 


The Aeroelastics Tall Stacks 
Boorne 
Director Engineering 
Mount Allison University 


Afternoon 2.00 p.m. 
PROPULSION 


Chairman 
Sacus 
Chief Design Analysis Engineer 
Orenda Engines Limited 
Design and Applications Mach Turbine Engines 
Manager, Advanced Propulsion Systems 
Critical Problems Engineer 
Flight Propulsion Laboratory Department 
General Electric Company 


Rocket Propulsion Canada 
Superintendent, Explosives Wing 
Canadian Armament Research and Development Establishment 
Powerplant Design Considerations for VTOL Jet Transports 
Rocket Branch 
Lewis Flight Propulsion Laboratory, NACA 


ENVIRONMENTAL TESTING 


Chairman 
G/C 
Director 
Instrument and Electrical Engineering, RCAF 


Environmental Simulation, Its Meaning and Value 
System Testing 
Mitts 
Section Engineer, Environmental and Appraisal Laboratory 
Electronics Division 
Canadian Westinghouse Co. Ltd. 


250 


The Ordnance Corps Envanal System 

Sr. Research Engineer, Environmental Research Sect. 
Southwest Research Institute 
Operational Value Test Specifications 
_E. Moss 
Director Engineering and Manufacturing 
Canadian Applied Research Limited 


Evening 7.00 p.m. 
DINNER 
Chairman 
Dr. 
President, Canadian Aeronautical Institute 
Director, Institute Aerophysics 
Principal Speaker 
Chairman 
U.S. Airways Modernization Board 


October 8th Morning 9.00 a.m. 
AIRCRAFT ACTUATING SYSTEMS 
Chairman 
Director, Engineering Products Division 
Aviation Electric Limited 
Pneumatic Actuating System for 1000°F Operation 
Group Engineer i/c Advanced Systems Research 
Lockheed Aircraft Corp., Georgia Division 
Design Hydraulic Systems for High Speed Aircraft 
Royston 
Senior Systems Engineer 
Avro Aircraft Limited 
The Role Electrical Actuating Systems Supplementing 
Sea Master Flight Controls 
Staff Engineer Electrical 
The Martin Company, Baltimore Division 


MATERIALS 


Chairman 
Chief Metallurgist 
Avro Aircraft Limited 
Close Tolerance and Other Special Forgings 
Vice-President, Research and Metallurgy 
Canadian Steel Improvement Ltd. 


Thermal Insulation Ceramic Coatings 
Levy 
Supervisor, Material Process Section 
Marquardt Aircraft Co. 


Ultra High Strength Steels 
Research and Development Engineer 
Atlas Steels Limited 


Afternoon 2.00 p.m. 


TEST FLYING 
Chairman 
Chief Test Pilot 
Bristol Aircraft (Western) Ltd. 


Broad Outline Aircraft Feel: Pilot’s Appreciation 

Experimental Test Pilot 

Avro Aircraft Limited 

Piloting Research Aircraft 
WaLKER 
Chief Test Pilot 
NACA High Speed Flight Station, Edwards AFB 
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SOME THE SPEAKERS 


JOINT MEETING 


JOINT IAS/CAI MEETING 


giving the full programme 
the Joint IAS/CAI Meeting have 
been sent all members the Institute; 
the programme also set out the pre- 


ceding page. 


ABSTRACTS 


The following are abstracts some 
the papers presented the Joint 
IAS/CAI Meeting. 


The Design Training Equipment 
Dr. Seitz—Grumman Aircraft 


This paper will show that efficient 
way assure appropriate training sup- 
port for weapon system start 
planning for training support parallel 
with planning for the operational equip- 
ment itself. 

training system analysis, undertaken 
this time, will provide the information 
essential determination critical 
training tasks, indication those that 
are trainable, and statement con- 
tingencies provided. 

The kinds training aids and the 
limitations all purpose trainers will also 
discussed. 

Slides and short film will used. 


Functional Mockups for Aircrew 
Dr. 


The advantages which could derive 
from functional mockup studies have 
largely been ignored. Such studies have 
been few, have rarely been related 
specific aircraft, and have almost never 
taken full account the combination 
physiological and psychological effects 
the aircraft environment and the work 
during typical mission times. 

Such mockup studies, commenced 
early the design process feasible, 
should lead considerable improvements 
work environment and work layouts, 
and increase safety and pas- 
senger comfort. important further 
benefit should more specific guidance 
selecting projects for human factors 
research and development. 


The Use Models Aeroelastic 
Analysis 
McKillop—Avro Aircraft 


The influence aeroelasticity 
modern aircraft design outlined to- 
gether with the requirement for aero- 
elastic data which cannot obtained 
from analysis. The development ex- 
perimental methods supplement an- 
alytical work reviewed and some 
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examples presented. The theory aero- 
elastic model design briefly treated and 
the types models required for dif- 
ferent applications are discussed. Model 
construction, instrumentation test 
techniques are presented and some con- 
clusions are derived regarding the role 
played aeroelastic models the de- 
sign process. 


The Flutter Low Aspect Ratio Wings 


Targoff and White 
Cornell Aero. Lab. 


This paper presents practical pro- 
cedure which the approximate theory 
Lawrence and Gerber can used 
calculate the unsteady pressure distribu- 
tion low aspect ratio wing with 
straight trailing edge. The matrix method 
developed ideally suited the deter- 
mination the aerodynamic energy as- 
sociated with fluttering wing. 
example, the procedure applied the 
case 60° delta wing oscillating 
incompressible air stream. The resulting 
aerodynamic forces are combined with 
the equations motion the vibrating 
wing calculate its flutter character- 
istics. These calculated flutter character- 
istics are compared with theoretical re- 
sults obtained using the zero aspect ratio 
theory developed Jones. Limited com- 
parison with experimental data also 
made. 


The Aeroelastics Tall Stacks 

Boorne—Mt. Allison University 
The phenomenon lateral stack vibra- 

tions steady wind examined under 

the following headings: (a) aerodynamic 

considerations, (b) structural considera- 

tions, (c) preventative measures. 


Under (a) outline given the 
generally accepted theory concerning 
the origin, amplitude and frequency 
the oscillating aerodynamic forces. The 
limitations this theory are discussed 
with reference several recorded cases 
stack vibrations. 


Under (b) method presented for 
the determination the natural fre- 
quencies and model shapes stacks 
still air, with without supporting guy- 
wires. The analysis then extended 
study the behaviour the structure 
moving air. 

Under (c) various devices are con- 
sidered for the prevention stack vibra- 
tions including spoilers, dampers and 


guy-wires. 


Design and Applications Mach 
Turbine Engines 

General Electric 


The performance turbine engines 
designed power self-accelerating Mach 
vehicles considered this paper. 
Engine performance requirements are 
shown relation the mission with 
particular attention paid the accelera- 
tion the vehicle. straight Mach 
turbojet engine described and the fac- 
tors involved the selection the cycle 
are presented. turbojet-ramjet engine 
(dual cycle) which would based 
existing Mach turbojet also de- 
scribed and then compared with the 
straight turbojet. The application 
Mach turbine engines missiles and 
manned aircraft, and for the first stage 
boost ballistic, glide orbital systems, 
examined and the features which make 
the turbine engine powered vehicles at- 
tractive are discussed. 


Rocket Propulsion Canada 
Wilkinson—CARDE 


Some the factors which have in- 
fluenced the lines the Canadian rocket 
propulsion research programme are dis- 
cussed. The position the rocket engine 
relation other propulsion devices 
briefly indicated and the basic parameters 
governing rocket engine performance are 
given. programme applied research 
case-bondable elastomeric propellants 
based ammonium perchlorate and 
polymerizable fuel binder described. 
Three rocket engines are being used, the 
largest being inches diameter and 
feet long. The latter engine will form 
the basis test vehicle for studying 
propellants and also for use high 
altitude research vehicle. Some 
ments are made possible advanced 
systems which may considered for 
space missions. 


Environmental Simulation, Its Meaning 
and Value System Testing 
Mills—Can. Westinghouse 

The paper draws comparison be- 
tween the benefits design testing 
equipment investigating each environ- 
ment turn with the benefits flight 
simulation where the test samples are 
exposed more than one environment 
time. The factor that the two test 
procedures are complementary rather 
than alternatives brought out. The 
benefits drawn from each type 
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testing are stated together with brief 
illustrations the various phases en- 
vironmental testing. The danger too 
complex test procedure early 
phase the design testing stressed. The 
value environmental simulation the 
development equipment for current 
airborne applications and future airborne 
applications stated. 


The Ordnance Corps Envanal System 
Bunch—Southwest Research 


This system the program for record- 
ing data reflecting the performance 
Ordnance equipment and materiel and 
for comparative presentation such 
data indicate performance limit- 
ations under various world-wide environ- 
mental conditions; thereby insuring selec- 
tion the most suitable standard and 
special equipment for use any given 
operational area. 


Operations research analyses indicate 
that the Envanal charts will (1) provide 
equipment performance guides staff 
planners, (2) serve ready reference 
for future program planning, (3) facili- 
tate liaison between equipment design 
and testing agencies, (4) aid checking 
performance production equipment, 
and (5) aid establishing priority 
component testing. 


Pneumatic Actuating Sytem for 1000°F 
Operation 


Osterman—Lockheed Aircraft 


the early part 1956, the Georgia 
Division Lockheed Aircraft Corp., 
under contract with Wright Air De- 
velopment Center, embarked upon 
study program evaluate pneumatics 
means powering high temperature 
aircraft actuating systems. This program 
was aimed determining the feasibility 
pneumatics for such purpose and 
making recommendations for further 
work this field. Based these results, 
the program was expanded include the 
design and test 5000 psi, 1000°F 
pneumatic actuating system, which has 
been under test for several months. This 
paper briefly describes this program. 
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Design Hydraulic Systems for 
High Speed Aircraft 
Royston Avro Aircraft 


Numerous articles and papers have 
been written expounding the merits 
pneumatics, electrics and hydraulics 
power supplies for operating aircraft 
controls and services. The only unanim- 
ous conclusion that each application 
must judged its own requirements. 


This done for supersonic, all- 
weather interceptor. are 
chosen operate the flight controls and 
utility services. 

Some the design problems involved 
are discussed and some comments made 
the future hydraulic systems for 
airborne use. 


The Role Electrical Actuating Systems 
Supplementing Sea Master Flight 
Controls 


Zachmann—Martin 


The basic Sea Master controls system 
described and reference made the 
independent hydraulic systems, driven 
the engines electric motors. De- 
tailed attention placed artificial feel 
control devices using electro-mechanical 
actuators, including the types electri- 
cal power chosen for the various func- 
tions and the various mechanical mech- 
anisms employed for safety flight con- 
siderations. 

The use warning devices, such 
“Q” System Failure Warning and Flap 
Position explained along 
with the details the System 
applied the stabilizer and spoiler 
controls. The Stall Warning System 
also covered. 

Additional items not directly con- 
nected with flight controls but still 
part the control system, such Spray 
Flap and Hydro Flap Systems, are dis- 
cussed. Throughout its length the paper 


points out the use electrical devices 


and the steps taken insure utmost re- 
liability guard against inadvertent 
operation failure. 


Close Tolerance and Other Special 
Forgings 


Morgan—Can. Steel Improvement 


The paper outlines the problems in- 
volved the manufacture close 
tolerance forgings from the point view 
dimensional limitations and design 
restrictions. are provided 
showing the type component which 
can produced precision tolerances 
the use normal dies and the split 
die technique. The comments are ampli- 
fied indicate the influence the choice 
material design factors and pro- 
cessing techniques Some 
thought given the trends the use 
precision forgings and the use 
ancillary processes their production. 


Thermal Insulation Ceramic Coatings 
Levy—Marquardt Aircraft 


unclassified, non-proprietary, dis- 
cussion the types and uses thermal 
insulating ceramic coatings. Both flame- 
sprayed and reinforced ceramics will 
reviewed. The properties the coatings 
and the general requirements for their 
use sheet metal structures will dis- 
cussed. 


Broad Outline Aircraft Feel: 
Pilot’s Appreciation 


Potocki—Avro Aircraft 


The introduction power controlled 
aircraft enabled the designer tackle 
the problems associated with aircraft feel 
through range different methods. 
order keep abreast this rapidly 
expanding branch engineering 
necessary for the pilot understand the 
factors affecting aircraft feel and the 
broad principles underlying some the 
generally used design solutions this 
field. 


consolidation these made with 
the object providing easy reference 
for the pilots who may wish know 
more about “the other man’s aircraft”. 


BRANCHES 


NEWS 


Montreal 
April Meeting 

The April meeting the Montreal 
Branch was held the Airlines Cafe- 
teria the ICAO Building the 16th 
April, with 126 members and guests at- 
tending. unusual feature this 
meeting was the fact that, lieu 
regular dinner meeting, the talks pre- 
ceded buffet supper which seemed 
please all concerned. 

The topic for the evening was “De- 
velopment Problems the Canadair 
Argus”. Two speakers, Messrs. Fin- 
kelstein, Section Chief, Electrical Engi- 
neering, and Pope, formerly Chief 
Development Engineer, now CL-66 Pro- 
ject Engineer, Canadair Ltd., described 
the problems associated with the elec- 
trical system development and aero- 
dynamic development respectively. 

his talk, Mr. Finkelstein pointed 
out that just prior World War 
airplanes the DC-3 Canso size had 
electrical systems producing 3,600 
4,500 contrast, the Argus electri- 
cal system produces 160,000 which 
supplies over sub-systems the air- 
plane. Essentially, the system power 
source consists four constant fre- 
quency, fully paralleled alternators with 
the following characteristics: 160 KVA, 
115/200 400 cps. Each the four 
machines driven from 
unit which 
hydraulically controls the input speed 
each machine within rpm 6,000 
rpm over wide range engine speeds. 

Mr. Finkelstein explained that, be- 
cause the novelty fully paral- 
leled system this size, Canadair had 
found necessary construct com- 
plete electrical system test bed, which, 
effect, duplicated full scale the 
entire electrical system. 

Mr. Finkelstein closed his talk with 
lucid description the system’s fault 
protection provisions. 

Mr. Pope’s talk concerned primarily 
account the Argus low-speed wind 
tunnel program. described detail 
the manner which convertible wind 
tunnel model was constructed that 
with minimum effort. the model 
could progressively transformed from 
Britannia 100 configuration the 
Argus configuration. The speaker de- 
scribed how 1/18th scale unpowered 
model had been selected for use the 
No. low-speed tunnel the NAE. 
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review the design and manufac- 
ture the model then followed and 
large number slides were used 
illustrate the points. Attention was 
drawn the novel manufacturing pro- 
cesses that were evolved for the model 
during the program. 

Mr. Pope then described the four 
types testing undertaken. These were 
six component force and moment 
measurements, flow visualization, pres- 
sure distribution and the jettisoning 
stores. 

addition numerous slides, two 
short films covering jettisoning tests for 
the wing pylon mounted rocket pods 
and jettisoning tests large auxiliary 
fuel tank from the bomb bay were 
shown. 

Mr. Pope paid tribute Mr. 
Kimber whose incentive and leadership 
head the model design and testing 
team contributed much the suc- 
cess the Argus model program. 

W/C Thompson thanked both 


speakers. 


May Meeting 

The annual business meeting the 
Montreal Branch was held the Air- 
lines Cafeteria the ICAO Building 
the 21st May. 


Reports the year’s activities were 
presented Messrs. Sullivan, 
Treasurer, Conrath, Councillor, 
Phillips, Program Chairman, and 
Francis, Secretary. 


Mr. Higgins, outgoing Chair- 
man, gave comprehensive report 
his year office. paid special tri- 
bute the Chairmen and members 
the various special committees who had 
been most active during this period. 
Mr. Higgins referred our perennial 
problem the Montreal Branch, name- 
large membership but constantly 
low percentage turnout regular meet- 
ings, and suggested that perhaps this 
area the new executive might try addi- 
tional experimentation the place, time 
and subject meetings. 

Mr. Higgins then introduced the 
members the Branch Executive for 
the year 1958-59. 

The new Chairman, W/C 
Thompson, thanked the members the 
outgoing executive and 
appreciation the assembled members 
behalf himself and the newly 
elected executive. 


round out the evening, film was 
shown typical transportation 


culties encountered Canada’s north 
country. The film, compiled NRC 
from many sources, graphically demon- 


strated the need for practical 


airplanes the north. Mr. Pocock 


NAE was kind enough make the 


film available for this showing. 


Cold Lake 
Reported F/L Lumsdaine 


May Meeting 


The annual general meeting the 
Cold Lake Branch was held 2000 hrs 
the 20th May the Sergeants’ Mess 
Library. The retiring Chairman, W/C 
Ellis, presented the annual re- 
port and explained the necessity for 
electing new Chairman for 1958-59 
lieu S/L Keelan who had been 
transferred since the Branch elections. 
F/L Lumsdaine, retiring Secre- 
tary, was elected Chairman. pro- 
posed vote thanks the retiring 
committee and introduced the evening’s 
speaker, Mr. Oddson Canadair 
Ltd. Mr. Oddson gave interesting 
talk the Argus, including the trials 
which have been carried out far. 
Suggestions then made for the 
winter program, S/L Buchan be- 
ing elected Program Chairman. The 
meeting adjourned 2230 hrs. 


Halifax-Dartmouth 
Reported Lt. Turner 
May Meeting 

The Halifax-Dartmouth Branch held 
its regular monthly meeting the 
cinema the CPO’s Mess, HMCS 
Shearwater, Wednesday, 21st May. 


total twenty-two members and 
guests were present. 


the absence the Chairman, CPO 
took the chair. 


The feature the meeting was 
paper given Mr. Lenahan, the 
Acting Regional Director Air Ser- 
vices, Dept. Transport, the sub- 
ject “Weather Aids Aviation”. his 
talk, Mr. Lenahan analyzed the methods 
used the forecaster his endeavour 
give aircrews picture the 
weather hazards they might expected 
encounter. The speaker outlined the 
difficulties facing the forecaster at- 
tempting apply the well-known equa- 
tions motion weather and how the 
variability the local weather pattern 
makes mathematical accuracy impos- 
sible the moment. However, with the 
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advent electronic computers and 
high altitude observations, was reason- 
able expect even greater degree 
accuracy weather prediction for 
the future. 

There was stimulating discussion 
following the lecture which several 
members related experiences which 
weather had played important part. 


The speaker was thanked Mr. 
Millar the Naval Research Establish- 
ment. 


Ottawa 


June Meeting 


Ottawa Branch its 
1957-58 season Saturday, June 7th, 
with combined field trip and family 
outing RCAF Air Defence Command 
Stn. Foymount, Ont. For the some 130 
persons who attended, including over 
Branch members, the technical interest 
the tour the Station combined with 
the outstanding hospitality bestowed 
the party the Air Force personnel 
there made the occasion one that will 
long remembered those who at- 
tended. 


With pleasant weather prevailing, the 
late spring drive the Ottawa Valley 
was most enjoyable. Upon arrival the 
Station, members and their families were 
directed the combined mess building 
for lunch. Following very delicious 
lunch, the party was divided into two 
groups with the ladies and children being 
taken under the able and gracious care 
W.D. officers and girls enjoy the 
recreation facilities the Station while 


Members the Ottawa Branch RCAF Station Foymount: 


the members toured the operations and 
domestic sites. The ladies were invited 
accompany their husbands the tech- 
nical tour and many did. 


first the operations room, 
the group was officially welcomed 
Commanding Officer. Following brief 
outline the Station’s organization and 
operation and its function within the air 
defence network S/L Pattinson, the 
group was guided with great detail 
through the technical installations and 


shown other Station facilities. 


completion the tour the party 
regathered the Officers’ Mess for re- 
freshments and buffet supper. While 
many families found necessary re- 
turn early Ottawa, others were able 
remain into the evening hours 
talk with friends and join the Sta- 
tion’s social life. 


Winnipeg 


June Meeting 


meeting the Winnipeg Branch 
was held the Westinghouse Audi- 
torium the 24th June which 
members and guests were present. 


Mr. Bunnell, Chairman, first 
outlined the membership the com- 
position the new Committee, and the 
names the newly appointed sub-com- 
mittee Chairmen. then introduced 
the speaker the evening, Mr. 
Glenn, Aircraft Evaluation Engineer, 
Trans-Canada Air Lines. 


Mr. Glenn spoke subject 
“Will able Operate Turbo 


Mr. Kelland, W/C Diggle, Mr. Luttman, W/C McCullough, 
Mr. Bush, G/C Foottit, S/L Pattinson, G/C Gouin and 
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Jet Transport Economically”. 
tened explain that while his subject 
would naturally related 
TCA’s plans, believed that the ques- 
tion which was being asked covered the 
operation turbo jet transports gen- 
eral the entire airline industry. 
explained that was limiting his ad- 
dress the operation airplane 
distinct from the operation air- 
line, and went say that his studies 
the subject convinced him that the 
opinions expressed previous address 
the Branch October, 1955, were 
still basically unchanged that the 


jet sound economic proposi- 


tion; just how sound will dependent 
upon the individual airline and how the 
airplanes are flown. suggested that 
the title his talk should really 
“How Make Money with the Jet 
Transport not Spending it”. 

pointed out that disregard 
items which are not affected flying 
technique, find that fuel will make 
about 50% the actual flying cost. 
compared with other machines do- 
ing useful work, the turbo jet engine 
quite inefficient, although the airplane 
itself shares some the responsibility 
for high fuel consumption. 
showing the relationship 
plane drag and speed could, for prac- 
tical purposes, considered curve 


fuel consumption against speed. 


produced chart show that in- 
crease speed 10% the region 
0.8 Mach number would increase 
fuel consumption 50%. This results 
from the effects compressibility since 
some components the wing and air- 
frame are at, above, the speed 
sound. Therefore, the airline must ap- 
proach the problem achieving the 
most economical cruise techniques even 
where these may involve somewhat 
lower speed. 


There are many variables con- 
sidered deciding cruise tech- 
nique for particular operation, all 
which affect the cost operation, 
range and payload. Some these are 
speed, temperature, altitude, wind, air- 
craft weight, price fuel etc. 

the use charts, Mr. Glenn then 
went demonstrate and assess the 
effect some these variables, using 
standard temperatures and uniform al- 
titude, landing weight and range etc. 


Mr. Glenn pointed out that there are 
fundamental differences the approach 
cruise and operating techniques for 
drag limited airplane (one which nor- 
mally flies the point increased 
drag with the engine running less 
than maximum cruise rating) and the 
thrust limited airplane (one capable 
greater speed than the engine can pro- 
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duce). the first, maximum advantage 
can taken reduced flying time 
maintenance and flight operational costs 
operating maximum, airplane per- 
formance under any conditions for cor- 
responding fuel consump- 
tion. 


Since the speed sound dependent 
temperature, and since the Mach 
number the ratio the speed 
sound, follows that when given 
cruising Mach number the higher the 
temperature the higher the true air 
speed. Improving performance due 
higher temperatures can used per- 
mit higher speeds for the same operat- 
ing cost, lower costs for the same 
slightly higher speeds. 


Since timetables are based stand- 
ard temperature, little would gained 
cruising higher speeds since this 
could not regularly scheduled. 
smart operator will take advantage 
reduction operating cost and “put 
this the bank” against the time when 
reduction temperature has adverse 
effect the cost what saves 
the summer, stands lose the 
winter. 

Altitude also has very marked effect 
flying. Between 30,000 and 35,000 


SECTIONS 


ASTRONAUTICS 


There have been important develop- 
ments the Astronautics Section since 
was last mentioned the April issue 
the Journal. The new Council, when 
took office May, approved the es- 
tablishment the Section and the Presi- 
dent appointed Interim Committee, 
comprising Mr. Campbell, Mr. 
LaBerge and Mr. van der 
Bliek, work out the terms the Sec- 
tion’s Regulations and other preliminary 
details. 


After its first meeting, the Committee 
sent circular letter number 
members likely interested the 
subject, setting out its proposals for the 
scope and aims the Section and inviting 
comments and suggestions. Many the 
replies were very helpful and those who 
said that they would like members 
(there were about 40) were regarded 
the initial membership the Section. 
election determine the first Execu- 
tive Committee now progress. 


Qualifications for Membership 

meeting the Executive Com- 
mittee the Council, held the 14th 
August, the Section Regulations drafted 
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per thousand feet reduction alti- 
tude. The effect wind operating 
costs indicates that there would appar- 
ently advantage economically 
speeding when flying against head 
wind. 

The weight the airplane, particu- 
larly landing weight, another signi- 
ficant factor operating costs; extra 
fuel carried above operating require- 
ments factor this cost. 


major importance the price 
fuel, where one two cents gallon 
will seriously affect the economics. This 
also related type fuel, where 
different types fuel will give better 
operating efficiency within different 
ranges payloads. Mr. Glenn illustra- 
ted the difference which could en- 
countered between JP-4 and Kerosene. 


There was also limit the altitude 
which was practical fly, regard- 
less the principle that higher opera- 
tion general more economical. 


speed and altitude balance between 
the factors acceptable controllability 
drag divergence. There appro- 
priate point the intersection these 
curves which represents the most effi- 
cient condition. This would vari- 
able condition any long flight due 


the Interim Committee were ap- 
proved. These Regulations define the 
membership the Section follows: 


All members the Institute who are 
have been engaged 
work related guided flight space 
knowledge the science and engineer- 
ing astronautics shall eligible for 
membership the Section. 


This known the “Identifying Quali- 
fication”. Any member the CAI who 
considers that meets these require- 
ments invited apply for membership 
the Section. additional dues are 
required; simple matter enrol- 
ment. Members the Section are placed 
the Section’s mailing list and are en- 
titled vote its affairs, and thereby 
exercise some influence its policy and 
activities. 

Spheres Interest 


The Section Regulations set out the 
Object the Section very broad 
subjects pertaining 
embrace wide range 
interests. For example, and 
means exhaustively, these interests would 
include 


reduction weight due fuel con- 
sumption. However, operating condi- 
tions congested traffic will call for 
operation constant altitude where 
some efficiency might lost. For that 
reason, TCA had selected engine 
which would allow them fly con- 


stant altitude economically 
sible. 


Mr. Glenn summarized many 


ables which could considered de- 
ciding cruising technique for 
particular flight. All these factors 
affect the operating costs and, many 
cases, payload and range. 


One the answers solving the 
detail complex problems 
most certainly arise this area will 
the use electronic computers, which 
would make possible for the Flight 
Operations staff select most favour- 
able conditions under constantly vary- 
ing factors. This additional requirement 
makes the problem the operation 
aircraft comparatively small opera- 
tors very difficult. However, medium 
sized operator with average pilots and 
reasonable amount sense could pro- 
bably show moderate profit, providing 
sufficient and reliable meteorological 
data available. 


(a) Gasdynamics and aerodynamics 
extreme altitude and speed 

(b) Upper atmosphere research: cosmic 
radiation, physics gases etc. 

(c) Astronomy: physical conditions 
space, other planets etc. 

(d) Mechanics: ballistics, celestial mech- 
anics 

(e) Relativity 

(f) Propulsion (in cooperation with the 


Propulsion Section): rockets, fuels,. 


nuclear propulsion etc. 

(g) Guidance and control 

(h) Astroelectronics 

Space medicine: acceleration effects, 
weightlessness, radiation etc. 

(j) Materials 


First Meeting 


common with other Sections, the 
Astronautics Section will occasionally 
sponor sessions Institute meetings and 
particularly the Institute’s Annual 
General Meeting. Its Groups 
various Branches may also called upon 
provide speakers the Branch pro- 
grammes. However, proposes hold 
Section meeting its own Ottawa 
the 9th October, the day following the 
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IAS/CAI meeting. This meeting open 
all members the Institute and notices 
giving the details have been generally 
distributed. 


Canadian Astronautical Societies 


Mention should made two 
Societies, both calling themselves the 
Canadian Astronautical Society, which 
have recently been formed Toronto 
and Montreal. The Astronautics Section 
the CAI quite separate. The Institute 
has held discussions with both Societies 
explore the possibilities some form 


MEMBERS 


NEWS 


Higgins, has been ap- 
pointed Chief Engineer (Aircraft) and 
Deputy the Vice-President (Engin- 
eering), Canadair Ltd. 


sented with the Honorary Degree 
Doctor Laws the University 
Alberta. 


Stephenson, was recently 
appointed Director 
Vice-President, Canadian Pratt 
Whitney Aircraft Co. Ltd. 


Mr. Bowen, General Manager 
Vertol Aircraft Co. (Canada) Ltd., 
has been elected Vice-President the 
firm. 


Harvie, who recently 
returned Canadair Ltd. after 
year’s leave absence for Sloan 
fellowship has been ap- 
pointed Assistant Chief Engineer for 
Administration. 


Luby, has been appointed 
Managing Director Rotol Ltd. and 
British Messier Ltd., England. 


Bogart, formerly Chief, 
Air Traffic Control, Air Services Br., 
Dept. Transport, has taken 
position Senior Development En- 


gineer, Franklin Institute Laboratories, 
Philadelphia. 
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affiliation, but the aims and activities 
the three groups seem irrecon- 
The Astronautics Section will 
provide point contact and channel 
for cooperation with the two Societies, 
without the restrictions which any type 
affiliation would impose. 


PRODUCTION 


Steps are being taken organize Pro- 
duction Section. Discussions have been 
going for some months between 
group members Avro Aircraft Ltd. 


Dr. Hall, has left the 
Institute Aerophysics join the 
Aerodynamics Research Dept. Cor- 
nell Aeronautical Laboratories Inc., 
Buffalo, Research Aerodynamicist. 


G/C Grant, was recently 
named Senior Technical Staff Officer 
Air Defence Command HQ, St. 
Hubert, P.Q. 


S/L.J. Henry, has been 
posted from Ottawa the Central 
Experimental and Proving Establish- 
ment, Namao, Alta. 


CDR Hunter, has been 
appointed Commander (Air), HMCS 


Bonaventure. 


Lewis, formerly Design 
Engineer, Northrop 
Hawthorne, has now taken 
position Projéct Engineer, Topp 
Industries Inc., Los Angeles. 


Baghdad, Iraq, for two year period 
where has taken the position 
Engineer charge Maintenance, 
Airways. 

S/L Olson, has been posted 
from Cold Lake Boston, for 
two year postgraduate course. 


Orenda Engines Ltd. from Cold 
Lake Malton. 


Riggs, formerly Works 
Manager, has been appointed Vice- 
President Manufacturing, Avro Air- 
craft Ltd. 


and the Secretary. Unfortunately, the 
time going press with this issue 
the Journal, would premature 
publish the aims the Section the 
qualifications necessary for Section mem- 
bership. 
However, members who are interested 

should get touch with 

Mr. Reeve, 

286 West Broadway, 

Orangeville, Ontario. 
who has agreed serve “Interim 
Secretary”. 


F/O Wilson, has been 
posted from Cold Lake Trenton. 


Elmer, Technical Member, has been 
transferred from Lockheed Aircraft 
Corp., Georgia Div., Lockheed 
Missile Systems Div., Sunnyvale, Calif., 
Design Engineer. 


Enns, Technical Member, 
resigned from Muirhead Instruments 
Ltd., take position Manager, 
Commercial Military Products Div., 
Stanwyck Coil Products Ltd., Hawkes- 
bury, Ont. 


DEATHS 


regret announce the deaths 
the following members: 


Carswell, Technical Member, who 


was with McColl-Frontenac Oil Co., 
Vancouver. 


Duncan, Technical Member, who was 


Aircraft Inspector, Northwest Indus- 
tries Ltd., Edmonton. 


F/L Robertson, who was 
with CEPE/RCAF. 


Booth, who was Chief 
Equipment Design, Avro Aircraft Ltd. 


Engineer (Aircraft), Canadair Ltd. 


Dr. Warner, who had 


recently retired from the Presidency 
ICAO. 
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OBITUARIES 


Dr. Warner 


Dr. Edward Warner, Honorary 
Fellow the Canadian Aeronautical In- 
stitute since its foundation, died his 
home Connecticut July 12th, little 
more than year after his retirement 
from the post President the Inter- 
national Civil Aviation Organization. 

man extraordinary talent “Ed”, 
was most commonly known among 
his associates, though ostensibly en- 
gineer and scientist, was dedicated the 
cause democracy and amity among 
nations; dedication which expressed 
through selfless devotion Interna- 
tional Civil Aviation which, means 
improved contact between peoples, 
saw powerful catalyst the social and 
political reactions these times. 

Among his colleagues the interna- 
tional field won unparalleled affection, 
admiration, respect and sometimes aston- 
ishment for his seemingly inexhaustible 
energy, his meticulous sense duty, his 
patience and unfailing courtesy 
private well his public relations. 

man such fecundity ideas, 
such agility mind, foresight, 
the task nursing along the slow pedan- 
tic democratic processes international 
agreement, even the comparatively 
concrete field civil aviation, must have 
seemed times frustrating bur- 
den, yet never gave any sign dis- 
couragement and even increased the 
tempo his labours the last few 
months his international career. 

Edward Warner was born Pittsburg 
1894 and was educated Harvard and 
MIT. His professional connection with 
aeronautics began 1916 when as- 
sisted Professor Klemin MIT the 
design propellers for prototype air- 
craft and the preparation technical 
papers for “Aviation” magazine, which 
had just been founded. 

During World War Warner was 
appointed assistant aeronautical engi- 
nering MIT and with the end the 
War went NACA, Langley Field, 
Chief Physicist. the fall 1920 
returned MIT associate professor 
and during the next five years teaching 
wrote extensively and held several im- 
portant consultative appointments. For 
the next three years served Assistant 
Secretary the Navy for Aeronautics, 
under the Coolidge administration, and 
became editor “Aviation”. this 
post and later private consultant, 
continued take part various public 
activities and, particular, served 
member the NACA from 1929 the 
end World War II, vice-Chairman 
the Federal Air Commission 1934- 
35, and member and vice-chairman 
the CAA and CAB from 1938 1945. 
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was active member several 
technical societies. 1930 served 
President the SAE, whom was 
awarded the Wright Brothers medal two 
years later, for paper the relation 
load factors control forces. was 
one the founders the IAS and took 
part the early work the Aeronautics 
Division the ASME. 1943 de- 
livered the Wilbur Wright lecture the 
RAeS. was Honorary Fellow 
the RAeS, the IAS and, stated, the 


1944 Dr. Warner visited England 
discuss the basis-of international air trans- 
port after the war. From these discussions 
arose the Chicago Conference Novem- 
ber, 1944, which was member 
the delegation. During the months 
that followed was engaged the plan- 
ning the new organization provided 
for the Chicago Convention and was 
appointed representative its first 
executive body. 


the first meeting the Assembly 
the Provisional International Civil 
Aviation Organization 1946 
Montreal, was elected the Presi- 
dency the Interim Council and after 
the establishment the permanent Or- 
ganization was re-elected 
three times the Presidency. After 
long and honourable career national 
service terminated his professional and 
social career with eleven years ser- 
vant internationalism. 

A/V/M 


Schaefer 


with regret that the many friends 
and associates Schaefer will have 
learned his untimely death the 9th 
July, 1958. 


was born New York City 
1907 and obtained his early education 
that city. attended the U.S. Naval 
Academy and later obtained his Master’s 
Degree Aeronautical Engineering from 
New York University. For eight years 
after his graduation was instructor 
the Daniel Guggenheim School 
Aeronautics New York University 
before moving England with 
Owen Aircraft Co. returned the 
U.S. 1940 and joined the Glenn 
Martin Co. Chief Fluid Dynamics 
and Flight Test, position which held 
during the years when the Mars, Mariner, 
Baltimore, PBM, B-26 and other well- 
known aircraft were designed de- 
veloped. was affiliated with the 
Boeing Aircraft Co. for short time 
prior joining Canadair Ltd. 1949 
Chief Technical Engineer. 1954 was 
appointed Assistant Chief Engineer and 
1957 Chief Engineer—Aircraft, the 
position held the time his death. 


Schaefer brought Canada not 
only wealth experience and deep 


understanding leadership aircraft 
design, but desire further the profes- 
sional interests aeronautics 
country. was instrumental the 
formation the Montreal Section the 
IAS and was strong supporter its 
amalgamation with the CAI. addition 
being member numerous engi- 
neering and aeronautical organizations, 
was Fellow the CAI and Asso- 
ciate Fellow the IAS. 1954-55 
was the Chairman the Montreal 
Branch the CAI and served Coun- 
cillor and its Vice-President 1956-57. 


Schaefer’s passing will recog- 
nized great loss all who knew 
him and our sympathies are extended 
his wife and daughter. 


ADMISSIONS 


meeting the Admissions Com- 
mittee, held the 6th June, 1958, the 
following were admitted the grades 
shown. 


Associate Fellow 

A/C Blaine, RCAF, Chief Logistics 
Officer, Air Materiel Command HQ, 
RCAF Stn. Rockcliffe, Ottawa, Ont. 


Connock, Section Head, Instru- 
ments and Control Systems Labor- 
atory, Div. Mechnical Engineering, 
National Research Council, Montreal 
Rd., Ottawa Ont. 


Weinstein (on transfer from Mem- 
ber) 


Member 

Bond, Engineer, Canadair Ltd., 
Montreal, P.Q.: Ave., St. 
Eustache, P.Q. 

Dobin, Supt. Repair and Overhaul, 
Pacific Western Airlines, Vancouver 
Airport, 

Dunn, Sr. Engineering Planner, 
Avro Aircraft Ltd., Box 4004, Term- 
inal Toronto, Ont. 

Reid (on transfer from Technical 


Technical Member 

Blatchford, Drawing Officer, 
Checker, CEPE/RCAF Uplands, 
tawa, Ont.: Marquette Ave., Ot- 
tawa Ont. 

Charlton, Draftsman, National Re- 
search Council, Ottawa, Ont.: Lan- 
dry St., Apt. Ottawa Ont. 

Evans, Project Engineer, Air- 
worthiness Section, CEPE/RCAF Stn. 
Uplands, Ottawa, Ont. 
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Sochaski (on transfer from Stu- 
dent) 

St. Cyr (on transfer from Junior 
Member) 


Student 

F/C Bernard, Canadian Services 
College, Royal Roads, Victoria, B.C. 

F/C Downs, Canadian Services Col- 
lege, Royal Roads, Victoria, B.C. 

F/C Griffith, Canadian Services 
College, Royal Roads, Victoria, B.C. 

F/C Hunter, Canadian Services 
College, Royal Roads, Victoria, B.C. 

Cadet Kautz, Canadian Services 
College, Royal Roads, Victoria, B.C. 

F/C Reid-Bicknell, Canadian Serv- 
ices College, Royal Roads, Victoria, 

F/C Swain, Canadian Services Col- 
lege, Royal Roads, Victoria, B.C. 


Voldner, Canadian Services 


lege, Royal Roads, Victoria, B.C. 


F/C Waters, Canadian Services 
College, Royal Roads, Victoria, B.C. 


meeting the Admissions Com- 
mittee, held the 11th June, 1958, the 
following were admitted the grades 
shown. 


Associate Fellow 

RCAF (Retd), Coordin- 
ator for the National Coordinating 
Council for the Golden Anniversary 
Flight Canada, Ottawa, Ont.: 315 
Daly Ave., Ottawa, Ont. 


Member 


Freeborn, Test Pilot, Engineering 
Flight Test, Canadair Ltd., Dept. 970, 
P.O. Box 6087, Montreal, P.Q. 

Gordon, Coordinating Engineer, 
Avro Ltd., Malton, Ont.: 
Latimer Ave., Toronto 12, Ont. 

Kennedy, Sr. Sales Engineer, Avia- 
tion Dept., Canadian Marconi Co., 
2442 Trenton Ave., Montreal 16, P.Q. 

Kenyon, Stress Engineer, Canadair 
Ltd., Montreal, P.Q.: 1702 Oka 
St. Eustache sur Lac, Deux Mon- 
tagnes, 

Newman, Service Engineer, Bristol 
Aero Engines Ltd., Bristol, England: 
c/o Bristol Aero Engines (Western) 
Ltd., Vancouver Airport, B.C. 

S/L Sammon, RCAF, Sr. Aircraft 
Maint. Officer, RCAF Stn. Green- 
wood, S.: 3-6th Crescent, RCAF 
Stn. Greenwood, N.S. 


Technical Member 

Fleming, Test Pilot, Production 
Flight Test, Canadair Ltd., P.O. Box 
6087, Montreal, P.Q. 
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Miss Fulton, Technician, Aero- 
dynamics, Canadair Ltd., Montreal, 
P.Q.: 1565 Decarie Apt. St. 
Laurent, P.Q. 

Gibson, Liaison Engineer, Canadair 
Ltd., P.O. Box 6087, Montreal, P.Q. 
James, Defence Production Of- 
ficer, Aircraft Branch, Dept. 
Defence Production, Ottawa, 

218 Barclay Rd., Ottawa, Ont. 

Mather, Technician Weights Sec- 
tion, Canadair Ltd., Montreal, P.Q.: 
12027 Montreal 12, 

LAC McCaffrey, RCAF, AETech 
3(0), RCAF Stn. Trenton, Ont.: 
Rivers Dr. MP, Trenton, Ont. 

Rickard, Engineer, Sales and 
Service, Bristol Aero Engines (West- 
ern) Ltd., Vancouver Airport, B.C. 

Sage, Sales Engineer, Canadian 
Curtiss Wright, Montreal, P.Q.: 2435 
Mayfair Ave., Montreal, P.Q. 

Sgt. Skene, RCAF, Supervisor In- 
structor, Flight Simulator Maint., No. 
Technical Training School, RCAF 
Stn. Camp Borden, Ont. 

Waters, Fuel System Specialist, 
Lucas-Rotax Ltd., Montreal, P.Q.: 
290-67th Ave., L’Abord Plouffe, 

Wright, Technical Assistant, 
1400, Stn. Montreal P.Q. 


Student 

Routledge, McGill University, 
Montreal, P.Q.: 400 Campbell St., 
River Heights, Winnipeg Man. 


Associate 


Hebert, Division Chief, Dept. 
Production, Ottawa, Ont.: 
515 Westminster Ave., Ottawa, Ont. 

Orford, Sales Engineer, Canadian 
Steel Improvement Ltd., Toronto, 
Ont.: 138 Castlefield Ave., Toronto 
12, Ont. 


meeting the Admissions Com- 
mittee, held the 23rd June, 1958, the 
following were admitted the grades 
shown. 


Associate Fellow 


Hake, Quality Control and Inspection 
Manager, Avro Aircraft Ltd., Box 
4004, Terminal Toronto, Ont. 


Soucy, Head, Telecommunications 


Engineering Standards AMC HQ, 


RCAF Stn. Rockcliffe, Ottawa, Ont.: 
2609 Alta Vista Dr., Ottawa Ont. 


Member 


Duggan, Computations Supervisor, 
Orenda Engines Ltd., Box 4015, Ter- 
minal Toronto, Ont. 


Fenby, Plant Superintendent, 
Canadian Pacific Air Lines (Repairs) 
Ltd., Calgary, 

Francis, Chief Inspector, Field 
Aviation Co., Ltd., McCall Field, Cal- 
gary, Alta. 

Hawkins (on transfer from Tech- 
nical Member) 

Jonas, Senior Engineer, 
Bristol Aero Engines Ltd., Montreal 
North, P.Q.: 11831 Filion St., Mont- 
real P.Q. 

Kane, Supervisor, Field Service Re- 
presentatives, Canadair Ltd., Montreal, 
P.Q.: Ave., Lakeside 
Heights, Pointe Claire, P.Q. 

Air Lines, Montreal, P.Q.: Third 
Ave., Dorval, P.Q. 

F/L Knight, RCAF, light Testing, 
Stn. Uplands, Ottawa, 

nt. 

Pantazoglou, Service Engineer, Cana- 
dair Ltd., Montreal, P.Q.: 4715 Pla- 
mondon, Apt. 19, Montreal 26, P.Q. 

Sharkey, Charge Hand Inspector, 
Bristol Aircraft (Western) Ltd., Win- 
nipeg, Ste. Thelmo Mansions, 
519 Burnell Winnipeg 10, Man. 

Stanley, Foreman, Canadian Pacific 
Air Lines (Repairs) Ltd., Lincoln 
Park, Calgary, Alta. 

W/C Wilkinson, RCAF (Retd.), 835 
Island Rd., Oak Bay, Victoria, B.C. 


Technical Member 


Bekker, Component Assembler, 
Havilland Aircraft Canada Ltd., 
Downsview, Ont.: Keele St., 
Downsview, Ont. 

Van Den Ham, Crew Chief, Pacific 
Western Airlines, Vancouver, B.C.: 
1855 Ist Vancouver 12, B.C. 

Weir, Project Engineer, Bristol 
Aircraft (Western) Ltd., Winnipeg, 
Man.: 774 Garfield St., Winnipeg 10, 
Man. 


Wilson, Chief Draftsman, Aviation 


Electric Ltd., St. Laurent, P.Q.: 4175 
Sir George Simpson St., Lachine, 
Junior Member 


Harvey (on transfer from Student) 


Student 


F/C Baker, Oxford Rd., Baie 
d’Urfee, P.Q. 


meeting the Admissions Com- 
mittee, held the 24th July, 1958, the 


following were admitted the grades 
shown. 


Associate Fellow 


Doezy (on transfer from Member) 

Goss, RCAF, Assistant for 
the Arrow Weapon System, RCAF 
HQ, Ottawa, Ont.: 1376 Westmar Dr., 
Ottawa Ont. 
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Philpotts (on transfer from Mem- 
ber) 


Member 


Bruce, Prototype Modifications, 
Canadair Ltd., Montreal, P.Q.: 2295 
Madison Ave., Apt. 102, Montreal, 
P.Q. 

S/L Elliott, RCAF, Staff Officer 
Aeronautical Engineering, Maritime 
Air Command HQ, Halifax, N.S.: 
Cameron St., Dartmouth, N.S. 

Holland, Chief Pilot, Canadian 
Pacific Airlines (Repairs) Ltd., Cal- 
gary, Alta.: 4516 Grove Hill Rd., 
Calgary, Alta. 

Prairie (on transfer from Technical 
Member) 

Saunders (on transfer from Tech- 
nical 


Technical Member 


Anderson, Design Draughtsman, 
Lucas-Rotax Ltd., Toronto, Ont.: Apt. 
C-2-8, Delano Delano Court 
Apts., Toronto 13, Ont. 

Barnes, Aeronautical Sales Repre- 
sentative, Sperry Gyroscope Co. 
Canada Ltd., Montreal, P.Q.: 556 
Inverness. Ave., Town Mount 
Royal, P.Q. 

Barry-Smith, Senior Aircraft Plan- 
ner, Avro Aircraft Ltd., Malton, 
Tayrow Rd., Kipling Heights, Rex- 
dale, Ont. 

Beck (on transfer from Student) 

Brzustowski (on transfer from 
Student) 

Chovansky, Engineer, Trans-Canada 
Air Lines, Montreal, P.Q.: 739 Godin 
Ave., Verdun, P.Q. 

James (on transfer from Junior 
Member) 

Loveland, (on transfer from Asso- 

McLachlan, Sales Engineer, Orenda 
Engines Ltd., Malton, Ont.: 3350 Yonge 
St., Apt. 305, Toronto, Ont. 

F/O Russell (on transfer from 
Student) 

Wileox, Planning Engineering 
Inspector, Dept. 44, Inspection Plan- 
ning, Bristol Aircraft Ltd., Filton, 
Bristol, England. 


Student 
Baily, Sir George William’s Col- 
lege, Montreal, P.Q.: 5509 King 

George Ave., Cote St. Luc, Montreal, 

meeting the Admissions Com- 
mittee, held the 29th July, 1958, the 
following were admitted the grades 
shown. 


Associate Fellow 


Stephens, Arrow Weapon System 
Coordinator, Avro Aircraft Ltd., Box 
4004, Terminal Toronto, Ont. 
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Member 


Simmons, Executive Assistant 
Managing Director, Maritime Central 
Airways Ltd., Moncton, 

S/L Thomson, RCAF, Technical Offi- 
cer, Institute Aviation Medicine, 
1107 Avenue Rd., Toronto 12, Ont. 

Trice, Aircraft Planning Engineer, 
Bristol Aircraft (Western) Ltd., Win- 
nipeg, Man.: 813 Goulding St., Winni- 
peg 10, Man. 

Wallace, Chief Inspector, Phoenix 
Engintered Products Ltd., 750 Lawr- 
ence Ave. W., Toronto, Ont. 

S/L Ward, RCAF, Staff Officer 
Aero Engineering, Air Defence Com- 
mand, RCAF Stn. St. Hubert, P.Q. 

F/L Webb, RCAF, Project 
Officer, Directorate Instrument and 
Electrical Engineering, RCAF HQ, 
Ottawa, Ont.: 2426 Huntley Ave., 
Ottawa, Ont. 

Weir, Technical Liaison Engineer, 
Canadair Ltd., Montreal, P.Q.: 2234 
Girouard Ave., Montreal 28, P.Q. 


Technical Member 


Collins, Aero Field Service Engin- 
eer, Sperry Gyroscope Co. Canada 
Ltd., Montreal, P.Q.: 11881 Michel 
Sarrazin, Apt. 302, Montreal P.Q. 

Porter, Inspector, Telecommunica- 
tions, Canadian Pacific Airlines (Re- 
pairs) Ltd., Calgary, Alta.: 
Ave. S.W., Calgary, Alta. 

F/L McKenna, RCAF, Technical 
Officer, Repair Depot, RCAF Stn. 
Trenton, Ont. 

Smith, Quality Control Techni- 
cian, Trans-Canada Air Lines, Mont- 
real, P.Q.: 112 Oakridge Ave., Pointe 
Claire, P.Q. 

Smith, Engineer, Canadair Ltd., 
Montreal, P.Q.: 469 Stanstead Cresc., 
Town Mt. Royal, Montreal 16, P.Q. 

Stavroff, Quality Control Inspector, 
TSU/RCAF, Weston, Ont.: Temp- 
lar Dr., Toronto 15, Ont. 

Wood, Engineering Services Super- 
visor, Avro Aircraft Ltd., Malton, 
Ont.: Box 40, Pine Grove P.O., Ont. 


Associate 


Stewart, Electronics Engineer, 
Canadian Westinghouse Ltd., 
Government Dept., 1800 Bank St., 
Ont. 


* * * 


meeting the Admissions Com- 
mittee, held the 12th August, 1958, 
the following were admitted the 
grades shown. 


Associate Fellow 

Brame, Chief Technical Design, 
Avro Aircraft Ltd., Malton, Ont.: 334 
Douglas Ave., Toronto 12, Ont. 


Poppleton, Asst. Professor Aero- 
nautical Engineering, Institute Aero- 
physics, University Toronto, To- 
ronto, Ont. 


Member 


Asheroft, Designer, Canadian 
Aviation Electronics Ltd., Montreal, 
P.Q.: Golf Ave., Beaurepaire, P.Q. 

Lieut. Charlton, RCN, Air Engineering 
Officer, HMCS Shearwater, N.S.: 
Linden Lea, Apt. Dartmouth, N.S. 

Fritsch, Chief Development Engin- 


eer, Vertol Aircraft Company 


ada) Ltd., Arnprior, Ont. 

Howell, Manager, Fairey Aviation 
Co. Canada Ltd. (Western 
Pat Bay Airport, Sidney, B.C. 

Little, Manager, Aviation 
Dept., Shell Oil Co. Canada Ltd., 
P.O. Box 400, Terminal Toronto 
Ont. 

Phillips, Defence Production Offi- 
cer, Dept. Defence Production, 
Electronics Br., Ottawa, Ont.: 328 
Frank St., Ottawa Ont. 

Vallee, Field Service Representa- 
tive, Canadair Ltd., Montreal, P.Q.: 
Florette St., Cardinal Heights, P.O. 
Box 324, Ottawa, Ont. 


Technical Member 


Erland, Technical Officer, AMC HQ, 
RCAF Stn. Rockcliffe, Ont.: 538 King 
Edward Ave., Apt. Ottawa Ont. 

Capt. Gallagher, Trans-Canada Air 
Lines, Montreal, P.Q.: Suburban 
Dr., Streetsville, Ont. 

F/O Hughes, RCAF (on transfer 
from Student) 

Nayler, Instructor, Aeronautics 
Dept., Provincial Institute Tech- 
nology and Art, Calgary, Alta. 

Park, Aircraft Inspector, Canadian 
Pacific Air Lines (Repairs) Ltd., 
Lincoln Park, Calgary, Alta.: 1524 
28th Ave. S.W., Calgary, Alta. 

Toogood, Design Draftsman, Cana- 
Ltd., Montreal, P.Q.: 11834 
Michel Sarrazin, Cartierville, Mont- 
real, P.Q. 

Vincent (on transfer from Student) 

Welling, Technical Writer, Cana- 
dair Ltd., Montreal, P.Q.: Box 907, 
Ste. Rose Laval, P.Q. 

Wickes, Engineer, Havilland 
Aircraft Canada Ltd., Downsview, 
Ont.: Farmbrook Rd., 
P.O., Ont. 


Junior Member 

Diaper, Student, Provincial Insti- 
tute Technology and Art, Calgary, 
2626-30th St. S.W., Calgary, 
Alta. 


Associate 

Graham, Manager, Government 
Dept., Canadian Westinghouse Co., 
Ltd., 1800 Bank St., Ottawa, Ont. 
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NEWS 


Spartan Air Services Ltd. equipping 
some its helicopters and aircraft with 
the Varian nuclear precision magneto- 
meter. 


The Varian unit based entirely 
different principle from previous mag- 
netometers. earlier version, has 
already been successfully used oil and 
mining exploration Africa, South 
America and the United States. its 
new form will record its results 
punched tape instead continuous strip 
chart. The tape then fed into digital 
computer the ground. This replaces 
the slower method hand processing 
the data the laboratory. 


The computer results, when mapped, 
indicate the presence ferrous type 
minerals, such iron, nickel and ti- 
tanium, the presence basement topo- 
graphy and thickness overlying sedi- 
mentary section for oil exploration, and 
general information structural geol- 
ogy. 

The U.S. Navy has chosen this 
ment for the Vanguard Earth Satellite 
program measure the earth’s magnetic 
field the highly ionized regions the 
upper atmosphere. has also been fired 
the U.S. Navy altitude 103 
the nose cone Aerobee 
Rocket. 


The sensing element the nuclear 
magnotometer essentially coil wire 
immersed bottle water other 
liquid containing hydrogen atoms. 
uses the principle nuclear induction— 
which means that the hydrogen atoms are 
made oscillate under the influence 
the earth’s magnetic field. The frequency 
the oscillation proportional the 
earth’s magnetic field any point. This 
frequency then recorded punched 
tape for convenient computer processing. 


Computing Devices Canada Ltd. are 
installing the Bendix RDR-1 Weather 
Radar the Trans-Canada Air Lines 
fleet Viscounts. (Computing Devices 
are the Canadian representative the 
Radio Division the Bendix Aviation 
Corp.) 

The RDR-1 Weather Radar uses 
frequency 9,375 corresponding 
wavelength 3.2 cm. 22-inch 
dish-shaped antenna the nose 
aircraft sends out narrow beam radar 
pulses which are reflected back from 
clouds rainfall form picture the 
weather conditions ahead. 

The indicator displays 120° 
each side the aircraft heading, dis- 
tances 150 nautical miles. 


September, 1958 


SUSTAINING MEMBERS 


Bendix RDR-1 Weather Radar 


additional feature, the beam can 
directed downward reflect from 
the ground and therefore can used 
“map” the country ahead. Prominent 
features, such bodies water, show 
clearly the radar screen, enabling 
the pilot know his exact position 
comparing the radar picture with his 
maps. This facility unaffected 
weather conditions. 


Clouds the radar screen 
white patches, frequently with dark 
centre. The dark centre indicates regions 
high turbulence, which should 
avoided. Even though the route ahead 
may appear filled with storm 
clouds, usually possible plot path 
through lanes relative calm between 
severe storms using the weather radar. 


Installation the Viscounts requires 
little modification beyond lengthening 
the nose accommodate the radar 
antenna. 


Field Aviation Company Ltd. announces 
that, effective immediately, they will 
handle sales, distribution and service 
SARAH, Search and Rescue and Hom- 
ing device. 

SARAH complete system posi- 
tive location crashed flying personnel 
even conditions total darkness 
fog. The beacon consists portable 
transmitter/receiver with self-contained 
power unit, and transmits continuous 
homing signal with angular accuracy 
down few feet—also two-way voice 
communication for directing rescue 
operations. 

Weighing less than four pounds, 
SARAH small enough part the 
pilot’s personal equipment, fitting the 
pocket his flying suit, and will trans- 


mit homing signal all direc- 
tions, allowing aircraft search path 
approximately 130 width. The unit 
consists transmitter, batteries and 
antenna, ruggedly built withstand 
crash, and completely waterproof. 


Bristol Aircraft (Western) Ltd. have 
obtained RCAF approval 
cently expanded and re-equipped Test 
and Development Department. The 
principal functions the Department are 
the quality control plant processes and 
the development new manufacturing 
processes and techniques. Its laboratories 
are equipped handle the mechanical 
and metallographic testing metals; 
testing fusion welders; radiographic 
inspection welds, light alloy and other 
castings; analysis heat treatment salts, 
cleaning, plating and anodizing solutions, 
and chemical film solutions; and testing 
anodic, chemical film, 
deposited coatings. 


Orenda Engines Ltd. will display the 
Iroquois the SBAC Show Farn- 
borough and the USAF Association’s 
Airpower Panorama Dallas Septem- 
ber. The Iroquois recently completed 
series tests the NACA Lewis Flight 
Propulsion Laboratory during which 
gave what were then probably the 
highest dry thrusts without after- 
burner) ever recorded turbojets 
the North American continent. sus- 
tained running well beyond the speed 
sound the engine withstood temperatures 
never before encountered without ad- 
versely affecting engine mechanically. 
Also, Orenda-patented relight system 


-gave normal starting after induced flame- 


outs simulated altitudes 60,000 
ft, the altitude capability the tunnel 
used. 

Development engines have completed 
more than 5,000 hrs bench running. 

June the last 3,794 Orenda en- 
gines built Canadian Government 
contract was completed and, special 
ceremony, handed over the Hon. 
Raymond O’Hurley, Minister Defence 
Production, and A/V/M Annis. 


Canadair Ltd., Montreal, has begun 
construction million environmen- 


tal laboratory part its missile pro- 


gram. 

The facility, being built Montee 
St. Laurent Bois Franc Road subur- 
ban St. Laurent, will part Plant 
No. all which being alloted 
missile development and production. The 
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company already engaged, coordin- 
ating contractor, the production 
Sparrow air-to-air missiles which are 
arm the Air Defence Command the 
RCAF NORAD operations. 


The new laboratory will reproduce the 
severe conditions extreme tempera- 
tures, high altitude, shock, vibration, 
atmospheric dust and humidity which 
missiles encounter service. 


Among the initial equipment in- 
stalled, each unit the largest its type 
diameter, simulate acceleration; 
walk-in temperature, altitude and humid- 
ity chamber, reproducing conditions 
120,000 altitude and 100° below zero 
Fahrenheit; and 
vibrator exerting force 5,000 


Specially-designed instrumentation will 
record the results tests each case. 


The building housing the laboratory 
and related offices 165 ft, 
and high. 


Railway and Power Engineering Cor- 
poration Ltd. announce that the Safe 
Flight Instrument Corp., one the 
companies which they represent, has es- 
tablished Canadian facility Malton, 
Ont. The Malton plant will manufacture, 
repair and overhaul all the company’s 
products for the Canadian market. 


Safe Flight stall warning equipment 
now installed the RCN Trackers and 


Banshees and TCA Viscounts; 
being evaluated for the RCAF Argus. 
addition, the Trackers and Banshees em- 
body the Safe Flight Speed Central, 
instrument developed facilitate accu- 
rate landings high performance air- 
craft. 


The Company reports that the Lear 
F-S automatic flight control system, for 
which Railway Power Engineering are 
the Canadian agents, being supplied for 
installation the D.H.C. Caribou. 


Canadian Applied Research Ltd. an- 
nounce the design 
known the Hypsometer Statoscope, 
for air survey work. will enable the 
pilot aircraft maintain constant 
barometric altitude during 
graphic mission, supplying him with 
height deviation information within 

obtain the accurate results possible 
with the Statoscope, the hypsometer prin- 
ciple pressure detection used. Pres- 
sure changes are detected measuring 
the temperature boiling toluene 
suspending sensing element 
vapour above the toluene. The sensing 
element thermistor, which forms one 
arm bridge circuit. The bridge 
balanced manually-operated switches 
and servo-operated potentiometer. 
calibrated sensitivity control permits the 
resultant deviation indicated direct- 
feet any height within the range 


APPOINTMENT NOTICES 


the Statoscope. The toluene and sens- 
ing element are enclosed cylindrical 
container called the Hypsometer Head, 
which not affected acceleration and 
variation ambient temperature. 


After the indicator set, the statoscope 
controls are locked position and the 
pilot maintains the aircraft constant 
barometric height referring the 
Remote Indicator. Deviation above be- 
low the established barometric datum 
recorded the photograph the time 
exposure and therefore available 
known factor the plotting process. 
record drift readings during the 
survey flight permits the reduction the 
barometric surface plotting datum 
reference the isobaric gradients. 


ATMOSPHERE AND HIGH 
ALTITUDE CHARTS 

the May issue the Journal re- 
ference was made two charts made 
available members the Institute 
the Garrett Corporation. 

Though these charts were accurate 
far their scale permitted, extended 
scale atmospheric atmos- 
phere specific weight has been deemed 
desirable the charts are used for 
engineering purposes. The Corporation 
hagaccordingly prepared supplementary 
charts the larger scale and copies can 
obtained, before, from The Garrett 


Manufacturing Corporation Canada 
Ltd., Rexdale, Ont. 


Position Required 


The facilities of the Journal are offered 
free charge individual members the 
Institute seeking new positions and Sus- 
taining Member companies wishing to give 
notice of positions vacant. Notices will be 
published for two consecutive months and 
will thereafter discontinued, unless their 
reinstatement specifically requested. 
Box No., which enquiries may ad- 
dressed (c/o The Secretary), will as- 
signed to each notice submitted by an 
individual. 


The Institute reserves the right decline 
any notice considered unsuitable for this 
service temporarily withhold publica- 
tion circumstances demand. 
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Box 105 Executive: Qualified and ex- 
perienced Engineer seeks position 
Assistant President General Mana- 
ger with the possibility promotion 
executive rank. Age years, present 
salary approximately $15,000 per annum. 


Positions Vacant 


Design Engineer: Current experience 
mechanical structural design, with 
some knowledge electrical 
good draftsman, familiar with office pro- 
Member grade preferred. Per- 
sonnel Manager, Spartan Air Services 
Ltd., Sparks St., Ottawa Ont. 
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(CANADA) LIMITED 
Avro LIMITED 
Company 

AEROPLANE CoMPANY CANADA LIMITED 
LIMITED 


CANADAIR LIMITED 


CANADIAN APPLIED RESEARCH LIMITED 


LIMITED 


CANADIAN STEEL IMPROVEMENT LIMITED 
CANADIAN WESTINGHOUSE LIMITED 
Cannon LIMITED 
AND 

Decca Navicator 
Decca Rapar 


Division BuRROUGHS 


SUSTAINING MEMBERS 
the 
CANADIAN AERONAUTICAL INSTITUTE 


1958-59 


Fairey AviATION CANADA LIMITED 
LIMITED 


Garretr MANUFACTURING CoRPORATION CANADA 
LIMITED 


Goprrey LIMITED 

LIMITED 

Jarry 

LIMITED 

OKANAGAN LIMITED 

LIMITED 
ENGINEERED Propucts 

Power ENGINEERING LIMITED 

AEROCESSORIES CANADA LIMITED 

Services 

ENGINE LIMITED 


York Gears LIMITED 
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SIMMONDS 


One-two-three the Shear Rivet 
minimum 
protrusion 


Hi-Shear rivets have the 
smallest “Headed Ends” 
of any high strength 
fastener. 


maximum 


*PROTRUSION SHOWN FOR 
smoothness MAXIMUM GRIP CONDITION 
The smooth spherical 
‘h j t 


Hi-Shears eliminate haz- 
ards aircraft areas 
which are accessible 
the flight crew, passen- 
gers, maintenance crews 
and cargo. 


less weight..... 


Hi-Shears rivets are the 
lightest high 
fasteners available. 


Comparisons of size and weight shown 
above based Hi-Shear HS48-6-5 pin 
and HS15-6 collar; AN3-5 bolt, AN310-3 
nut and AN960-10 washer. 


Exclusive Canadian Licensees 


CANADA LIMITEO 
637 PARKDALE AVE., HAMILTON, ONT. 
SAC/53/7 Li. 9-1381 


WHY DESIGN AROUND 


Shur-Lok has fastener for every SL2 SERIES* 

Sandwich Panel problem. Check Shur-Lok snap-in, self-aligning, 

first and enjoy the resourcefulness our engi- insert for sand- SL1 SERIES* 

neers who actually developed most the molded-in insert for sandwich structures with 


eners used Sandwich Panels. internal threads. 


Fasteners, too, must upgraded meet the 


special requirements imposed higher 
tures and projected speeds 2000 miles per SL59 


hour more. Shur-Lok engineers with SERIES* 
decades know-how can help solve 


distribute shear and prevent crushing 


fastener problems. Spacer for various attachments. will 
Our experienced engineering staff material. 

disposal. 

Write for information other Shur-Lok SERIES* 

fasteners. 


head 


879 East Street Anaheim, California 


Send your drawing drawings 
and will pleased recommend 
the best fastener for the job. 


sert. Lightwe 
self-locking insert. 


ENGINEERING CORPORATION LIMITED 


Haileybury - North Bay - Ottawa - Toronto : 
Hamilton Windsor Ste. Marie 
Winnipeg - Calgary - Edmonton - Vancouver a 


honeycomb 
spacer. lightweight, low 


“Kwiko” 
ght, low 
cost, two-piece, threaded, 


Lightweight, low cost, 

SALES OFFICES WAREHOUSES two-piece, shear type 
honeycomb spacer. 


Shur-Lok Honeycomb and Sandwich Fasteners available 
wide range materials and sizes. 


Pe 


Bere 


Ltd. 


Aircraft Lighting 
Construction Signs 


ENGLISH PLASTICS LIMITED 


245 Queen Street, East, Brampton, Ontario 


Plastics fabricators 
Rigid Plastics 
Reinforced Plastics 


feature its internal threads. 


SERIES* 


New two-piece honeycomb spacer. The only 
spacer not depending selective fit parts 
for assembly. 


Spacer stud. weight saving spacer with integral 
stud permitting easy attachment members. 


SL7 SERIES 


high shear strength spacer nut for 
sandwich structures. Prevents col- 
lapse honeycomb Has 

self-locking feature. 


*PATENT 
APPLIED 
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Officially approved 


Blazer Badges 


Samples, which are available 
for inspection, have been dis- 


tributed 


taries. 


ensure uniformity, these 


Blazer Badges will supplied 


exclusively C.A.I. Head- 
quarters. They will passed 


Orders should sent 


SECRETARY, 


Canadian Aeronautical 


Institute, 


Metcalfe St., 


Ottawa, Ontario 


AVRO AIRCRAFT 
LIMITED 


requires 
Mathematicians, Aerodynamicists, 
Engineers Aeronautical and 
Electronic 


Openings exist both the intermediate and senior levels. 
minimum two years’ experience required for the inter- 
mediate level and five years’ experience the case senior 
positions. 


For 


THEORETICAL DRAG ANALYSTS 


Preferably with masters degree advance aerodynamics and 
least five years’ experience theoretical drag analysis. 


OPERATIONS RESEARCH 
Requiring degree Aeronautical Engineering and two five 
years’ experience problems air defence manned inter- 
ceptors and strategy considerations. 


ELECTRONICS 
With degree electronics and five years’ experience including 
least two years the design airborne antennae and inter- 


preting model pattern data. Fire control systems evaluation 
with knowledge E.C.M. 


SYSTEMS ANALYSTS 

With degree engineering physics and mathematics and 
two four years’ experience analog computing with 
thorough knowledge servo-mechanism theory. 


COMPUTING SPECIALISTS 
With experience the analysis and preparation mathematical 
problems for digital computing. least six months’ 
programming experience essential. 


Salaries will based qualifications and experience. Offers 
will made promptly qualified applicants. 

Benefits include contributory pension plan and company-paid 
group life, sickness and accident insurance for you and your 
dependents. 

Apply the first instance, giving details your qualifications 
to: 


The Employment Manager, 


Box 4004, Terminal “A”, Toronto, Ontario. 
BUtler 6-4411 telephone Local 2561 
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Aircraft Propulsion Specialist 


The Defence Research Board requires for employment 
Ottawa specialist aircraft engines and propulsion. 


QUALIFICATIONS 

B.Sc. degree Aeronautical Mechanical Engi- 
neering Engineering Physics with good academic 
Experience with propulsion systems generally; 
Ability conduct thermodynamic cycle analysis particu- 
larly for air breathing engines Ability 
conduct aircraft performance analysis desirable. 


DUTIES 


Undertaking special studies analyses connection 
with defence Evaluation research and 
development projects; Technical supervision extra- 
mural research projects; Liaison with research laboratories 
and the Services development projects. 


Applicants must Canadian citizens British 
subjects. 

Initial salary dependent qualifications and ex- 
perience. 

Employee benefits include generous provision for 
vacation and sick leave, medical-hospital insurance plans, 
and attractive pension scheme. Excellent opportunity 
for advancement. 


Inquiries are invited from interested candidates. Write, 
outlining briefly your qualifications, to: 


Director Personnel, 
Defence Research Board, 
Ottawa, Ontario 


Please refer to 58 — DRB — 3 


Aeronautical Engineers 


Wanted 


Applications for faculty appointments for 
July 1959, are now being considered; men 


interested 


(1) material properties and stress analysis, 
(2) dynamics, vibrations and design, 
(3) fluid mechanics and thermodynamics 


should write the Director, School 
Engineering, Carleton University, Ottawa. 


MEMBERSHIP THE 


qualifications and annual dues set out the table 


below are those presently laid down the By- 


laws. The rates dues shown brackets are those 
applicable members resident outside Canada the 
U.S.A. 


The annual dues include non-deductible subscrip- 
tion the Canadian Aeronautical Journal. 


application form appears the following two 
pages. Additional forms may procured 
Secretaries the Branches from C.A.I. Headquarters. 
applicant does not apply for membership any 
particular grade, but each application considered 
the Admissions Committee, who decide the grade suit- 
able the applicant’s qualifications. admission, the 
applicant informed his grading and the appropriate 
entrance fees and annual dues. 


The entrance fee $5.00, except certain special 
circumstances. 


ANNUAL 
GRADE SUMMARY QUALIFICATIONS 
Student Undergoing course study $3.00 
approved school engineering ($2.00) 
technology 
Junior Engaged technical work $5.00 
Member aviation ($2.00) 
Technical Engaged science, engineering, $8.00 
Member research, manufacture operation, ($5.00) 
aeronautics related fields for 
years graduated from ap- 
proved school engineering 
science 
Member Engaged technical work aero- $10.00 
nautics related fields for years ($6.00) 
and acquired recognized standing 
Associate Engaged aviation, though not $15.00 
qualified for technical grades ($10.00) 
Associate Engaged aeronautical science $15.00 


Fellow engineering for years and been ($10.00) 
responsible charge made out- 
standing contribution 


Fellow Been Associate Fellow for year $15.00 


and attained distinction aero- ($10.00) 
nautics 
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CANADIAN AERONAUTICAL INSTITUTE 
APPLICATION FOR MEMBERSHIP 


When completed, please forward to: 


The Secretary, 

Canadian Aeronautical Institute, 
801 Commonwealth Building, 

Metcalfe Street, 

Ottawa Ontario, Canada. 


hereby apply for mémbership the Canadian Aeronautical Institute. 
certify that all information have given this application correct the best 
knowledge, and that references are personally familiar with aero- 
nautical qualifications. 


elected, agree abide the By-laws and Regulations the Canadian 
Aeronautical Institute. Upon termination membership, for any reason, 
will not use the initials the Institute after name and will return, request, 
any card, certificate, insignia membership. 


Dr., Mr., W/C etc. 
Please complete the above Capitals 


Office Record 


Date Recd. 
Acknowlgd. 
Code 

Ref. 
Elected 
Grade 


(Please type, write legibly ink) 

Address for mail 

Business title, 

Firm name and 

address 


Firm’s products, services: 


Current membership other technical professional organizations: 
Entry Date Grade Membership Organization 


q 
1 4 
‘ , 
3 
: 
q 
. ‘ 
' 
‘ 
Date and No. licence, certificate etc., registered technician 
‘ 
. 
‘ 
‘ 
‘ 
‘ 
‘ 
' 
} 
: 
4 
‘ 
4 
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ACADEMIC RECORD 


NAME AND LocaTION SCHOOL DEGREE 
CERTIFICATE 
Secondary 
Technical 


Tech. Inst. 
Courses 


Additional 
Certificates 
Degrees 


OCCUPATIONAL RECORD 


Give explicit summary your qualifying experience, beginning with 
current status, then previous positions. Use additional sheet required. 


EMPLOYER’S NAME, SPECIFIC TITLE, RESPONSIBILITY, SUPERVISION 


SERVICES GRADE POSITION INVOLVED 


REFERENCES 


Name least four people (of which least two must members the C.A.I., R.Ae.S., I.A.S. 
acquainted with your aeronautical background 


NAME AND ADDRESS 
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REPAIR AND OVERHAUL 


COMPUTERS 
JET ENGINES 


COMMERCIAL AIRCRAFT 


MISSILES 


NAVIGATION SYSTEMS 


MILITARY AIRCRAFT 


YOUR ADVERTISING INVESTMENT 
the CANADIAN AERONAUTICAL JOURNAL will reach the responsible scientists, 
and technicians who SPECIFY THE 


are from 


The Secretary 
CANADIAN 


Rate 


Ac. 


PHASE 

RANGE 
S000 NoMINAL 
WEIGHT 


First design 1939— 


British Patent 578-891—the 

organization was first with 

mental-free brushless alternato 

aircraft application. 

First development: Lucas-Rotax devel- 

oped and refined their original patent 
400 a.c. generator weighing 
only pounds, rated kva continuous, 
kva for five minutes and kva for 
transient duration. 


control systems were 
andard equipment the 


and development 
the vital dimension 
the specialists 


Lucas-Rota 


LUCAS-ROTAX 


Fuel, electrical and hydraulic systems for the aircraft and avionic industries. 


5808 


less alternator designed and developed LUCAS-ROTAX 
achievement 
This year, Canada, 
the ental-free brushless alternator 
TORONTO—2200 Eglinton Avenue East, 5-4171; MONTREAL—5595 Royal Mount Avenue, RI. 8-7737; VANCOUVER—International Airport, CR. 8-5104 


your, Move 


IMPROVED AIRCRAFT 


Redesigned exhaust system 
incorporates siamese jet stacks 
exhausting through stainless 
> steel augmenter type troughs. 


cylinder 


head and barrel baffles 
increase cooling and engine 
Operating efficiency, New wheel well doors reduce 
4 z drag and increase landing A 
gear extension speed limit 
to 160 m.p.h. 


Durable stainless steel exhaust 
troughs, and other sheet 
metal components, are formed 
by drop hammer. 


The installation Performance Increase Kit equips Beechcraft, and 
other aircraft with the ability cruise faster with greater safety, comfort, economy 
and larger payload passengers freight. 


This accomplished reducing drag, increasing cooling efficiency, improving exhaust 
scavenging, Weight and other 


up-to-the-minute equipment facilities modernizing aircraft through 
installation Performance Increase Kits. 


Enquire into all the advantages Performance Increase just one 
part Bristol’s comprehensive operation that includes modification, 
conversion, overhaul and maintenance. 


é 


AIRCRAFT LIMITED 


THE BRISTOL AEROPLANE COMPANY CANADA LIMITED 
MONTREAL WINNIPEG VANCOUVER 
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Almost every remote 


the Canadian north 
aware the planes 


‘ot its harsh 


round- the- 


beyond the tree. 


: 


a 


